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ADVISORY  BOARD 

HIS  EXCELLENCY,  EDWIN  S.  STUART,  Governor  of  the  Com- 
monwealth. 

HON.  I.  B.  BROWN,  Secretary  of  Internal  Affairs  of  the  Com- 
monwealth. 

HON.  NATHAN  C.  SCHAEFFER,  LL.D.,  Superintendent  of  Public 
Instruction. 

FACULTY 

SAMUEL  BLACK  McCORMICK,  D.D.,  LL.D.,  Chancellor. 

MARSHMAN  EDWARD  WADSWORTH,  A.M.,  Ph.D.,  Dean,  Pro- 
fessor of  Mining  Geology. 

RAY  PHILLIP  FARRINGTON,  B.S.,  Instructor  in  Metallurgy. 

LOUIS  KOSSUTH  ACKER,  E.M.,  Instructor  in  Mining  Engineering. 

OTHER  INSTRUCTORS 

DANIEL  CARHART,  M.C.E.,  Professor  of  Civil  Engineering  and 
Acting  Professor  of  Mathematics. 

FRANCIS  CLIFFORD  PHILLIPS,  A.M.,  Ph.D.,  Professor  of  Chem- 
istry. 

ALBERT  ELLIS  FROST,  A.M.,  Sc.D.,  Professor  of  Physics. 

REID  THOMAS  STEWART,  Ph.M.,  C.E.,  Professor  of  Mechanical 
Engineering. 

COLBERT  MOUSSEAU  DES  ISLETS,  Ph.D.,  Professor  of  Latin 
and  French. 

ALEXANDER  STUART  HUNTER,  Ph.D.,  LL.D.,*  Professor  of 
Ethics  and  English  Literature. 

JOHN  COLVIN  FETTERMANN,  Ph.M.,  Instructor  in  Biology. 

JOHN  HAMMOND  SMITH,  E.E.,  Assistant  Professor  of  Mathe- 
matics. 

FERDINAND  BERGER,  A.M.,  Professor  of  German  Language  and 
Literature. 

SAMUEL  NEWTON  TAYLOR,  Ph.D.,  Professor  of  Electrical  En- 
gineering. 

FRANK  SCHLESINGER,  Ph.D.,  Director  of  Observatory  and  Pro- 
fessor of  Astronomy. 

♦Absent  on  leave  1907-8. 
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ALEXANDER  SILVERMAN,  Ph.B.,  A.B.,  M.S.,  Instructor  in  Ana- 
lytical Chemistry. 

ALEXANDER  WELLINGTON  CRAWFORD,  M.A.,  Ph.D.,  Professor 
of  English. 

GEORGE   ALEXANDER  McKALLIP  DYESS,  A.M.,  Ph.D.,  In- 
structor in  History. 

ANDREW  BENNETT  WALLGREN,  M.D.,  Director  of  Athletics. 

IDEN  FOSTER  RICHARDSON,  B.S.,  M.E.,  Assistant  in  Mechani- 
cal Engineering. 

JOSEPH  ALBERT  BECK,  B.S.,  Instructor  in  Economics. 

ELLIS  EDWIN  BANKSON,  B.S.,  Assistant  in  Civil  Engineering. 

FRANK  THOMAS  WYMAN,  B.S.,  Assistant  in  Electrical  Engineer- 
ing. 

HENRY  RALPH  RIES,  Superintendent  of  Shops. 

HISTORICAL 

The  Legislature  in  the  Spring  of  the  year  1895,  appropriated  to  the 
Western  University  of  Pennsylvania  the  sum  of  $50,000  for  the  estab- 
lishment of  a  School  of  Mines  and  Mining  Engineering  in  connection 
with  the  University,  to  be  designated  as  the  Western  Pennsylvania 
School  of  Mines  and  Mining  Engineering,  conditioning  their  grant  upon 
the  gift  by  the  citizens  of  the  State  of  an  additional  sum  of  $50,000 
for  the  endowment  and  improvement  of  the  course  of  scientific  instruc- 
tion in  the  University.  The  act  vests  the  Governor  of  the  Commonwealth, 
the  Secretary  of  Internal  Affairs  and  the  Superintendent  of  Public  In- 
struction with  the  functions  of  an  Advisory  Board,  who  on  behalf  of 
the  Commonwealth,  are  to  co-operate  with  the  Trustees  and  the  Faculty 
of  the  University  in  the  over-sight  and  control  of  this  department  of 
instruction. 

SPECIAL  ADVANTAGES 

The  location  of  Pittsburgh,  in  the  very  heart  of  the  bituminous  coal 
fields  of  the  Appalachian  system,  and  in  the  most  richly  productive  oil 
fields  of  Western  Pennsylvania,  with  the  great  concentration  here  of 
the  mining  and  metallurgical  interests,  make  this  undoubtedly  the  most 
advantageous  point  in  which  to  study  Mining  and  Metallurgy  in  the 
United  States.  Some  of  the  largest  mines  and  smelting  works  in  the 
country  are  accessible  to  the  students  within  a  few  minutes'  ride  of  the 
city,  by  rail  or  electric  cars. 
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REQUIREMENTS  FOR  ADMISSION 

All  candidates  for  admission  to  the  School  of  Mines  must  be  at  least 
seventeen  years  of  age  and  furnish  testimonials  of  good  moral  charac- 
ter. Those  coming  from  other  colleges  must  present  certificates  of  a 
regular  dismission. 

METHODS  OF  ADMISSION 

Admission  is  by  one  of  the  following  methods: 

1.  By  examination.  Examinations  are  held  at  the  University,  be- 
ginning at  9  o'clock  in  the  morning  on  the  two  days  following  Com- 
mencement in  June,  and  on  the  two  days  preceding  the  opening  of  the 
College  year  in  September.  Certificates  of  the  College  Entrance  Ex- 
amination Board  of  the  Middle  States  and  Maryland  are  accepted  in 
lieu  of  an  entrance  examination  at  the  University. 

2.  By  certificates  from  accredited  schools.  The  official  form  of 
certificate  must  be  used,  which  may  be  obtained  from  the  Registrar. 

3.  By  dismission  from  other  colleges.  Students  from  colleges  offering 
equivalent  courses  will  be  given  provisional  credit  for  the  work  done 
and  admitted  to  advanced  standing  without  examination.  If  their 
work  proves  satisfactory,  the  provisional  credits  are  made  perma- 
nent. 

4.  Students  showing  satisfactory  evidence  of  ability,  but  who  are 
not  candidates  for  a  degree,  may  be  admitted  to  take  such  work  as 
they  are  prepared  for. 

SUBJECTS  OF  EXAMINATION 

For  admission  to  the  School  of  Mines  the  student  must  offer  fifteen 
units.  The  unit  is  the  equivalent  of  four  or  five  recitations  of  one  hour 
each,  every  week  for  the  School  year. 

The  units  are  as  follows: 
English,  3  units. 

Plane  and  Solid  Geometry,  2  units. 
Algebra  and  Theory  of  Equations,  2  units. 
History  and  Civil  Government,  1  unit. 

French  or  German  or  Spanish  or  Italian  or  Latin  or  Greek,  2  units. 
Physics  (after  1908),  1  unit. 

Five  units  to  be  selected  from  the  following: 
History,  1  or  2  units. 

French  or  German  or  Spanish  or  Italian  or  Latin  or  Greek,  1  or  2 
units. 
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Physics  (required  after  1908),  y2  or  1  unit. 

Chemistry,  y2  or  1  unit. 

Astronomy,  y2  or  1  unit. 

Botany,  y2  or  1  unit. 

Zoology,  y2  or  1  unit. 

Drawing,  y2  or  1  unit. 

Shop  Work,  y2  or  1  unit. 

ENGLISH 

Preparation  in  English  includes  grammar,  composition,  elementary 
rhetoric  and  the  English  classics.  The  examination  will  be  based  upon 
the  books  prescribed  by  the  uniform  entrance  requirements  in  English. 
The  writing  of  an  essay  is  required  and  emphasis  is  put  upon  cor- 
rectness of  punctuation,  capitals,  grammar,  structure  of  sentences,  and 
paragraphing.  The  subject  of  the  essay  will  be  taken  from  the  fol- 
lowing works,  the  first  list  to  be  thoroughly  studied  and  the  second  to 
be  carefully  read.  Other  similar  works  will  be  accepted  as  equivalents. 

For  1907-1908  the  books  prescribed  are: 

1.  For  reading:  Shakespeare's  The  Merchant  of  Venice  and  Mac- 
beth; The  Sir  Roger  de  Coverly  Papers  in  the  Spectator;  Coleridge's 
The  Ancient  Mariner;  Scott's  Ivanhoe  and  Lady  of  the  Lake;  Tenny- 
son's Gareth  and  Lynette,  Lancelot  and  Elaine,  and  The  Passing  of 
Arthur;  Lowell's  The  Vision  of  Sir  Launfal;  George  Eliot's  Silas 
Marner;  Irving's  Life  of  Goldsmith. 

2.  For  careful  study:  Shakespeare's  Julius  Ccesar;  Milton's  Lycidas, 
Comus,  L' Allegro  and  II  Penseroso;  Burke's  Speech  on  Conciliation 
with  America;  Macaulay's  Life  of  Samuel  Johnson  and  Addison. 

LANGUAGES 

Two  years  of  either  French  or  German  or  Spanish  or  Italian,  or 
Latin  or  Greek  are  required.  The  student  should  know  the  grammar 
thoroughly,  be  able  to  pronounce  well,  and  translate  at  sight  ordinary 
prose.  In  German  the  reading  should  be  the  equivalent  of  Storm's 
Immensee;  Baumbach's  Die  Nonna;  Heyse's  L'Arrabiata;  Hillern's 
Hocher  als  die  Kirche;  Heyse's  Das  Maedchen  von  Treppi;  Gerstaeker's 
Germelshausen;  Seidel's  Maerchen. 

In  French  the  reading  should  be  the  equivalent  of  Bigareu,  Le  Due 
de  Beaufort;  Gautier,  L'Abbe  Constantin;  Fenelon,  Telemaque;  Le 
Barbier  de  Seville;  Victor  Hugo,  Ilernani. 

MATHEMATICS 

1.  Arithmetic,  including  the  Metric  System. 

2.  Algebra  to  Theory  of  Equations,  including  all  subjects  found  in 
standard  text-books  to  this  point. 
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3.  Plane  and  Solid  Geometry. 

The  attention  of  those  intending  to  become  students,  as  well  as 
that  of  their  instructors,  is  especially  directed  to  the  entrance  require- 
ments for  admission  in  Mathematics.  Experience  has  shown  that  not 
all  who  have  gone  over  the  subjects  have  become  expert  in  practice  to 
the  degree  necessary  for  the  rapid  accomplishment  of  work,  and  numer- 
ous failures  result  from  inability  to  keep  up  the  necessary  pace.  Pro- 
longed and  persistent  practice  in  the  application  of  mathematical  prin- 
ciples should  be  the  rule,  that  accuracy,  certainty  and  speed  may  be  at- 
tained before  the  higher  operations  are  undertaken.  Especially  necessary 
is  a  thorough,  working  review  of  Algebra,  which  no  one  intending  to 
matriculate  can  afford  to  do  without. 

HISTORY 

American  History,  as  found  in  any  approved  text-book  in  use  in  the 
secondary  schools,  is  accepted.  Elements  of  Civil  Government  should 
be  studied,  as  well  as  Ancient,  Mediaeval,  and  Modern  History,  as 
found  in  Myers'  or  other  text-books  of  the  same  general  character. 

SCIENCE 

Preparation  in  Science  should  cover  a  period  of  at  least  one  year. 
It  is  recommended  that  the  subject  offered  shall  be  one  year  (at  least) 
of  Physics,  (required  after  1908),  though  a  similar  amount  of  Chemistry 
or  Astronomy,  or  Zoology,  or  Botany  will  be  accepted. 

Other  general  information  applying  to  the  School  of  Mines,  as  well 
as  to  the  College  and  Engineering  School,  will  be  found  in  Parts  II.  and 
III.  of  the  University  Catalog. 

SCHOLARSHIPS 

Through  the  liberality  of  friends  of  the  University  five  scholarships 
are  offered  in  the  School  of  Mines.  These  scholarships  entitle  the 
holder  to  free  tuition,  and  are  to  be  awarded  to  the  sons  of  men  en- 
gaged in  mining.  One  of  these  scholarships  is  limited  to  residents  of 
Allegheny  County;  the  others  are  available  to  those  residing  in  Western 
Pennsylvania. 

Information  in  regard  to  these  scholarships  may  be  obtained  from 
the  Secretary  of  the  University. 

THE  WESTERN  PENNSYLVANIA 
SCHOOL  OF  MINES 

The  School  of  Mines,  if  it  properly  attends  to  the  instruction  within 
its  province,  needs  to  cover  the  work  of  searching  for  the  crude  mineral 
materials  of  the  earth,  their  mode  of  occurrence,  the  methods  of  taking 
them  out  of  the  ground,  and  their  preparation  for  market. 
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This  requires  that  the  School  give  instruction  in  the  forms  of  miner- 
als, their  properties  and  characteristics,  including  Crystallography,  the 
use  of  the  goniometer  and  polariscope,  or  Optical,  Microscopical,  De- 
scriptive, and  Determinative  Mineraiogy. 

It  must  give  instruction  in  the  study  of  the  rocks,  including  the 
meteorites,  their  general  and  microscopical  characters,  as  covered  by 
the  science  of  Lithology  and  Petrology,  or  Petrography. 

In  the  study  of  the  earth  it  is  necessary  to  cover  the  general  prin- 
ciples of  Chemical,  Physical,  Stratigraphical,  and  Field  Geology,  par- 
ticularly in  their  applications  to  Mining  and  Engineering.  It  must 
further  include  the  study  of  the  ancient  animals  and  plants,  or  Paleon- 
tology and  Paleobotany,  with  their  use,  in  determining  the  age  and  rela- 
tions of  geological  formations. 

On  the  side  of  Economics  or  Mining  Geology  there  are  to  be  studied 
all  the  metalliferous  and  non-metalliferous  deposits  of  use  to  man. 
This  work  takes  up  their  mode  of  occurrence  and  classifications;  the 
methods  of  searching  or  prospecting  for  them;  their  uses  or  appli- 
cations. Naturally,  this  division  includes  the  geology  of  all  ores;  build- 
ing and  road  materials;  ornamental  stones  and  gems;  refractory  ma- 
terials ;  limes,  'mortars,  and  cements ;  ceramic  materials,  like  clays,  etc. ; 
fluxes;  materials  for  glass  making;  abrasives;  fuels,  like  coal,  coke, 
lignite,  peat,  petroleum,  and  natural  gas;  graphite,  mineral  paints, 
mineral  lubricants;  fertilizers;  salts;  pyrotechnic  materials;  mineral 
medicines  and  chemical  materials.  Owing  to  the  great  and  increasing 
value  of  the  clay  and  cement  products  of  the  country,  the  work  of  the 
School  must  give  full  attention  to  the  manufacture  of  clays,  cements, 
and  glass,  or  Ceramics  in  its  broadest  sense. 

The  work  further  includes  coal  testing,  valuation  and  washing,  the 
testing  and  valuation  of  other  mineral  fuels,  and  the  preparation  and 
concentration  of  ores  and  other  mineral  substances  for  market  (Ore 
Dressing  and  Coal  Washing). 

The  work  of  the  School  includes  Metallurgy  in  all  its  branches,  com- 
prising wet  and  fire  assaying;  hydro-metallurgy  and  electro  metallurgy; 
the  preparation  and  use  of  fuels  and  refractory  materials;  calorimetry, 
pyrometry,  and  furnaces,  their  construction,  equipment,  and  use,  with 
experimental  laborator}'  work.  Owing  to  its  location,  particular  atten- 
tion must  be  given  to  iron  and  steel  metallurgy  and  to  the  manufacture 
of  coke. 

Lastly,  Mining  in  all  its  numerous  ramifications  must  be  covered,  in- 
cluding the  various  subjects  of  boring  or  drilling;  supporting  or 
timbering;  operating  or  exploitation,  including  open  cut  mining  or 
quarrying;  hydraulic  mining  and  dredging;  mining  law;  legislation,  care 
and  education  of  the  miner;  accidents;  emergencies;  employment  and 
management  of  labor;  explosives  and  breaking  ground;  haulage  or 
tramming;  hoisting  or  winding;  drainage  or  pumping;  ventilation; 
Lighting;  mine  air  and  gases;  mine  accounts;  and  the  application  of 
Mathematics  and  Mechanics  to  Mining  or  Mining  Engineering;  also  the 
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designing  of  mine  plants;  the  laying  out  of  mines;  the  planning  of  the 
ventilation;  extinguishing  of  mine  fires;  methods  of  rescue;  first  aid  in 
accidents;  etc.,  etc. 

The  instruction,  then,  either  in  this  School  or  in  some  of  the  other 
Schools  in  this  University,  must  comprise  all  things  requisite  to  find 
and  obtain  the  earth's  mineral  wealth  and  prepare  it  for  market.  This 
requires  that  the  School's  students  should  be  trained  to  prospect  or  to 
conduct  explorations  in  the  forest  and  field;  to  distinguish  the  useful 
minerals  and  rocks;  to  understand  the  geological  principles  that  govern 
the  formation  and  association  of  useful  mineral  products,  and  to  de- 
termine approximately  their  values;  to  study  ores,  building  stones, 
limes,  mortars,  cements,  coal,  salt,  gypsum,  petroleum,  natural  gas, 
clays,  fertilizers,  gems,  and-  other  useful  mineral  products;  to  survey, 
map,  and  lay  out  grounds,  railroads,  tramways,  and  towns;  to  select 
or  design  hoisting,  transportation,  power,  and  light  plants;  to  design 
mills,  furnaces,  docks,  dams,  bridges,  shaft  and  rock  houses,  and  other 
structures;  to  determine  in  each  case  which  is  the  most  suitable  method 
for  opening  and  conducting  a  quarry  or  mine,  and  of  timbering,  venti- 
lating, and  draining  it;  to  assay,  concentrate,  and  smelt  ores;  to  in- 
vestigate the  strength  and  other  properties  of  engineering  materials, 
that  designs  may  be  intelligently  worked  out;  to  make  working  draw- 
ings to  illustrate  fully  these  designs;  to  understand  the  most  economi- 
cal methods  of  generating  and  using  steam;  to  study  in  detail,  engines, 
pumps,  boilers,  and  other  machinery,  and  the  methods  of  operating, 
testing,  and  preparing  them;  to  master  the  principles  of  electricity  and 
its  generation,  storage,  transmission,  and  use  as  an  illuminant  and  a 
source  of  motive  power;  to  study  hydraulics,  and  its  various  appli- 
cations in  civil  affairs  and  hydraulic  mining;  to  understand  mine 
management  and  accounts;  explosives,  mine  gases,  and  the  prevention 
of  explosions  and  fires;  to  be  helpful  in  accidents  and  emergencies;  to 
understand  the  laws  of  production  and  supply,  wages,  moral  and  edu- 
cational policies,  and  other  economic  problems;  historical  development; 
needed  languages;  ability  to  write  intelligently  about,  and  report  upon 
his  work  to  his  employers  and  others;  in  short,  to  train  men  to  be  of 
real  use  in  any  line  of  work  connected  with  the  winning  and  prepara- 
tion of  mineral  products  for  market;  and  to  be  good  as  well  as  useful 
citizens,  looking  to  the  interests  of  those  under  their  charge,  as  well  as 
to  those  of  their  employers,  and  those  of  the  state  and  nation.  Seem- 
ingly there  is  no  problem  in  life  that  mining  men  may  not  be  con- 
fronted with. 

Such  work  naturally  arranges  itself  along  various  clearly  defined 
lines,  in  each  of  which  the  training  may  proceed  to  almost  any  length. 
Hence  the  branches  of  study  which  most  naturally  resolve  themselves 
into  specialties  are  Drawing  and  Designing;  Chemistry;  Metallurgy; 
Ceramics,  including  cement  and  glass  making;  Mechanical,  Civil,  Elec- 
trical, and  Mining  Engineering;  Mining,  Ore  Dressing,  Coal  Washing; 
Mineralogy,    Petrography,    Geology,    Mining    Geology,    Civics,  and 
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Economics.  In  consequence,  the  men  educated  in  mining  courses  are 
engaged  quite  commonly  as  foremen,  fire  bosses,  mine  inspectors, 
draughtsmen,  surveyors,  engineers,  woodsmen,  prospectors,  explorers, 
assayers,  metallurgists,  ceramic  engineers,  mill  men,  mining  men,  miner- 
alogists, petrographers,  geologists,  mining  geologists,  quarrymen,  manu- 
facturers, superintendents,  managers,  agents,  teachers,  etc.,  etc. 

Men  trained  along  these  lines  may  be  employed  in  the  humbler  work 
about  mines,  mills,  and  smelting  works,  or  they  may  have  charge  of 
the  expenditure  of  many  millions  of  dollars  yearly  and  have  the  over- 
sight of  thousands  of  human  beings,  as  well  as  burdened  with  the  care 
of  their  religious,  moral,  social,  educational,  sanitary,  and  political  wel- 
fare. 

It  needs  but  a  glance  at  the  immense  fields  covered  by  the  work  prop- 
erly belonging  to  this  School  to  see  that  by  no  possibility  can  it  all  be 
crowded  into  any  single  four  years'  course  that  the  mind  of  man  can 
conceive.  Either  the  work  must  all  be  of  a  very  elementary  and  intro- 
ductory character  or  it  must  be  somewhat  specialized. 

The  amount  of  work  is  so  great  that  no  man  can  do  more  than  to 
obtain  part  of  the  general  principles  and  build  upon  them  in  some  one 
of  the  numerous  lines  of  mining,  metallurgical,  ceramic,  and  geological 
practice. 

Out  of  the  numerous  lines  along  which  educational  courses  can  be 
laid,  some  like  the  following  can  be  specified  as  training  men: 

1.  To  engage  in  prospecting  and  exploring  work,  and  to  possess  a 
thorough  knowledge  of  the  useful  geological  deposits  and  their  mode 
of  occurrence — the  application  of  Mineralogy,  Petrography,  and  Geology 
to  Mining — prospectors  and  mining  or  economic  geologists,  or  mining 
"experts." 

2.  To  cope  with  transportation  problems,  mapping,  surveying,  lay- 
ing out  of  towns,  railroads,  erecting  structures,  etc. — the  application  of 
Civil  Engineering  to  Mining  and  Metallurgy — surveyors,  superintend- 
ents, and  mining  engineers. 

To  design  metallurgical,  hoisting  and  power  plants,  including  com- 
pressors,  drilling  machines,  etc.;  to  attend  to  ventilation  and  other  allied 
problems — the  application  of  Mechanical  Engineering  to  Mining  and 
Metallurgy — draughtsmen,  inspectors,  metallurgists,  etc. 

4.  To  look  alter  the  electrical  power,  lighting,  signals,  haulage,  elec- 
tric drills,  cutters,  etc..  In  a  mine  the  application  of  Electrical  Engi- 
neering to  Mining  and  Metallurgy — mining  and  metallurgical  engineers. 

:>.  To  do  wet  and  fire  assaying,  smelting,  coke  preparation,  electro- 
metallurgical  work,  etc. — the  Metallurgical  and  Chemical  side  of  Min- 
ing— metallurgical  engineers,  metallurgists,  and  assayers. 

(i.  To  understand  the  problems  involved  in  Stamp  Mills  and  other 
Concentrating  planti — the  Ore  Dressing  and  Coal  Washing  side  of 
Mining— mill  men,  superintendents,  etc. 

7.  The  management  of  mining  or  mineral  properties  or  estates,  in- 
cludinir  the  mining  laws;  to  have  a  gentleman's  or  a  lawyer's  education 
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on  one  hand  and  a  mining  one  on  the  other — the  application  of  the 
principles  of  business  and  law  to  Mining  and  Metallurgy — managers 
and  agents. 

8.  To  be  prepared  to  handle  the  problems  relating  to  building  stones, 
including  slates,  clays,  limes,  mortars,  cements,  glass,  also  gas,  petroleum, 
water,  etc. — the  application  of  Geological  and  Mining  principles  to 
Ceramics,  the  preparation  of  cements,  concretes,  and  other  building 
materials — foremen,  prospectors,  superintendents,  managers,  etc. 

9.  To  become  general  utility  men  about  the  smaller  mines  and  mineral 
properties,  who  must  be  able  to  do  in  a  limited  way  almost  any  kind  of 
work  above  mentioned — mining-men,  fire  bosses,  foremen,  inspectors, 
superintendents,  etc. 

10.  To  serve  as  teachers  or  educators  for  students  in  Mining,  Metal- 
lurgy, Ceramics,  Geology,  Mineralogy,  etc. — instructors  and  professors. 

11.  To  train  men  for  work  in  various  lines  upon  the  geological  sur- 
veys of  the  country — geologists  and  explorers. 

Men  to  do  the  above  work  well  about  mines  and  other  mineral  prop- 
erties must  receive  a  special  training  in  and  knowledge  of  the  min- 
erals and  rocks,  as  well  as  in  the  geological  structure  of  the  earth, 
and  the  general  methods  of  mining.  It  thus  becomes  necessary,  or  at 
least  advantageous,  for  the  student  to  take  the  needed  geological 
and  mining  studies,  and  to  finish  out  his  course  with  the  special  sub- 
jects he  is  expected  to  use. 

To  repeat,  it  can  be  said  that  at  this  day  it  is  impossible  to  train 
all  men  in  a  single  course  in  mining,  unless  all  are  to  be  turned  out 
as  general  utility  or  mediocre  men,  or  all  warped  in  a  fixed  direction, 
and  suitable  for  one  or  two  lines  of  mining  only.  It  is  not  the  men  who 
know  a  little  of  everything  who  lead.  It  is  rather  those  who  realize 
that  they  know  some  one  thing  well  and  have  the  mental  strength  that 
comes  from  such  knowledge  and  its  attendant  discipline. 

The  range  of  subjects  bearing  on  the  mineral  industry  is  extremely 
wide.  This,  coupled  with  the  fact  that  all  men  are  endowed  with  a 
natural  aptitude  for  some  lines  of  work,  while  wholly  unfitted  for 
others,  and  the  further  fact  that  circumstances  beyond  control  force 
some  men  into  particular  occupations,  demonstrates  that  the  student 
must  have  some  liberty  in  selecting  the  studies  which  are  to  enable  him 
to  cope  with  his  life  work.  This  is  recognized  here,  and  met  by  selecting 
certain  studies  that  are  considered  essential  for  any  man  to  have  who 
is  to  devote  himself  to  subjects  germane  to  the  purposes  of  this  School, 
with  additional  subjects  from  which  the  student  is  to  select  enough  to 
complete  his  course. 

Out  of  the  numerous  schemes  for  courses  that  could  be  adopted  to 
reach  the  end  sought — to  give  the  best,  highest,  and  most  practical 
education,  in  accordance  with  the  demands  of  the  times — it  is  thought 
that  those  here  given  are  amongst  the  simplest  that  will  satisfy  the 
varied  demands  of  the  mining,  metallurgical,  ceramic,  and  geological 
industries. 
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OUTLINE  OF  STUDIES  AVAILABLE  FOR 
DEGREES 

In  the  list  below  the  number  in  the  left-hand  column  is  the  number 
or  abbreviation  by  which  each  subject  is  designated.  The  right-hand 
column  indicates  the  number  of  credits  allowed  for  each  subject. 

The  student  is  referred  to  the  complete  title  and  requirements  for 
each  subject  given  beyond.  In  selecting  his  subjects  he  must  be  gov- 
erned by  the  requirements  in  each  case  and  by  the  general  rules: 

FRESHMAN  YEAR— First  Semester. 


NUMBER  SUBJECT  CREDITS 

1  History  of  the  Hebrews  1 

50  Mediaeval  History  3 

75  Beginner's  Course  in  Greek  4 

76  Herodotus  4 

95  Livy  3 

115  French,  First  Year  Course  3 

130  German,  First  Year  Course  3 
145  Rhetoric  and  Composition  3 
166  Advanced  Algebra  3 
169  Plane  and  Spherical  Trigonometry  3 
185  General  Experimental  Chemistry  4 
194  Chemical  Calculations  3 
380  Work  in  Wood  1 
390  Gymnasium  1  or  2 
Min.  1  Crystallography  and  Mineralogy  6 
Min.  9  Crystallography  and  Mineralogy  1  to  12 
Pal.  1  Paleontology  2 
Pal.  9  Paleobotany  2 
Pal.  17  Paleontological  Laboratory  1  to  12 
Pal.  27  Paleobotanical  Laboratory  1  to  12 
Geol.  1  Principles  of  Physical  Geography  2 
Geol.  5  General  Geology  2 
Geol.  26  Geological  Laboratory  and  Field  Work  2 

(;<  ol.34  Geological  Laboratory  and  Field  Work  1  to  12 

FRESHMAN  YEA  R    SECOND  Semester. 

1  History  of  the  Hebrews  1 

51  Modern  History  3 

77  Homer,  Odyssey  3 

96  Cicero  3 

116  French,  First  Year  Course  3 

131  German,  First  Year  Course  3 
145  Rhetoric  and  Composition  3 
112  Surveying  5 
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XUMBER                                               SUBJECT  CREDITS 

174  Analytic  Geometry  4 

186  Qualitative  Analysis  3 
194  Chemical  Calculations  3 
370  Mechanical  Drawing  2 
381  Work  in  Wood  (Pattern  Making)  1 
391  Gymnasium  1  or  2 
Min.  2  Mineralogy  and  Petrography  6 
Min.  10  Mineralogy  and  Petrography  1  to  12 
Pal.  2  Paleontology  2 
Pal.  10  Paleobotany  2 
Pal.  18  Paleontological  Laboratory  1  to  12 
Pal.  28  Paleobotanical  Laboratory  1  to  12 
Geol.  2  Physical  Geography  (Meteorology)  2 
Geol.  6  Engineering  and  Field  Geology  2 
Geol.  27  Geological  Laboratory  and  Field  Work  2 
Geol.  35  Geological  Laboratory  and  Field  Work  1  to  12 
M.  Geol.  1  The  Principles  of  Mining  Geology  2 

FRESHMAN  YEAR — Summer  Vacation. 
Four  to  Twelve  Weeks. 

Min.  26  Practical  Work  in  Mineralogy  6  to  18 

M.  Sur.  7  Practical  Work  in  Surveying  6  to  18 

Met.  88  Practical  Work  in  Metallurgy  6  to  18 

Pal.  37  Practical  Work  in  Paleontology  6  to  18 

Geol.  44  Practical  Work  in  Geology  6  to  18 

M.  Geol.  46  Practical  Work  in  Mining  Geology  6  to  18 

Mine.  53  Practical  Work  in  Mining  6  to  18 

SOPHOMORE  YEAR— First  Semester. 

2  New  Testament  History  1 

25  General  Psychology  3 

60  Introduction  to  Economics  3 

78  Lysias  and  Demosthenes  3 

97  Horace  3 

117  French,  Second  Year  Course  3 

119  French,  Third  Year  Course  3 

132  German,  Second  Year  Course  3 

134  German,  Advanced  Course  3 

146  Development  of  English  Prose  3 

148  Public  Speaking  and  Parliamentary  Drill  1 

150  American  Literature  2 

173  Topography  3 

175  Calculus  3 

187  Quantitative  Analysis  3 
196a  Micro-Chemical  Analysis  2 
210  General  Physics  4 


16  SCHOOL  OF  MINES 


NUMBER 

SUBJECT 

CREDITS 

211 

Practical  Physics 

t 

225 

General  Biology,  Minor  Course 

± 

228 

Bacteriology 

Q 
O 

371 

382 

Mechanical  Drawing 
Work  in  Metal 

2 
9 

Min.  3 

Mineralogy  and  Petrography 

o 
z 

Min.  7 

Mineralogy  and  Petrography 

i  to 

Min.  17 

Mathematical  Crystallography 

»  to 

155 

Pet.  1 

Microscopical  Petrography 

2 

Pet.  9 

Petrographical  Laboratory 

X5 

Pet.  15 

Petrographical  Laboratory 

1  to 

12 

M.  Sur.  1 

Mine  Surveying 

Q 

Met.  1 

Principles  of  Metallurgy 

25 

Met.  2 

Fuels,  Calorimetry,  Pyrometry,  etc. 

2 

Met.  4 

Furnaces,  Refractory  Materials,  etc. 

55 

Met.  7 

Metallurgical  Calculations 

a 

35 

Met.  13 

Metallography 

o 

*5 

Met.  40 

Metallurgical  Laboratory 

o 
25 

Met.  46 

Metallurgical  Laboratory 

1  to 

Met.  68 

Fire  Assaying 

a 

X5 

Met.  74 

Wet  Assaying 

2 

Met.  82 

Assaying  Laboratory 

1  to 

12 

Ore.  1 

Ore  Dressing  and  Coal  Washing 

2 

Ore.  12 

Ore  Dressing  Laboratory 

a 

Ore.  18 

Ore  Dressing  Laboratory 

1  to 

12 

Ore.  24 

Coal  Washing  Laboratory 

2 

Ore.  30 

Coal  Washing  Laboratory 

1  to 

12 

Pal.  3 

Paleontolog}' 

2 

Pal.  11 

Paleobotany 

2 

Pal.  19 

Paleontological  Laboratory 

1  to 

12 

Pal.  29 

Paleobotanical  Laboratory 

1  to 

12 

Geol.  3 

Physical  Geography 

Geol.  28 

Geological  Laboratory  and  Field  Work 

2 

Geol.  36 

Geological  Laboratory  and  Field  Work 

1  to 

12 

M.Geol.  2 

Memetallites  or  Non-Metalliferous  Deposits 

2 

M.  Geol.  10 

Clays,  Their  Origin,  Occurrence,  etc. 

2 

M.Geol.  11 

Lime,  Plaster,  and  Cement  Materials 

2 

M .  Geol.  38 

Mining  Geological  Laboratory 

2  to 

12 

Cer.  1 

Clay  Testing 

2 

Or.  3 

lirieks,  Tiles,  Terra  Cotta,  etc. 

2 

Cer.  5 

Limes,  Plasters,  and  Cements 

2 

Cer.  21 

Ceramic  Laboratory 

2 

Cer.  26 

Ceramic  Laboratory 

1  to 

12 

Mine.  1 

Mining — Exploitation,  Timbering,  etc. 

2 

Mine.  44 

Milling  Laboratory  and  Design 

2 

Mine.  50 

Mining  Laboratory  and  Design 

1  to 

12 

OUTLINE  OF  STUDIES 
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SOPHOMORE  YEAR— Second  Semester. 


NUMBER                                            SUBJECT  CREDITS 

2  New  Testament  History  1 

12  Logic  3 

62  Economic  Problems  3 

64  Taxation  and  Finance  3 

66  Commerce  and  Modern  Industries  3 

79  Euripides  3 

98  Tacitus  and  Horace  3 

118  French,  Second  Year  Course  3 

120  French,  Third  Year  Course  3 

133  German,  Second  Year  Course  3 

134  German  Advanced  Course  3 

147  History  of  the  English  Language  3 

148  Public  Speaking,  Parliamentary  Drill  1 
151  English  Literature  to  the  Age  of  Milton  2 

175  Calculus  3 

176  Analytic  Mechanics  4 
187  Quantitative  Analysis  3 
192  Organic  Chemistry  4 

210  General  Physics  4 

211  Practical  Physics  4 
225  General  Biology,  Minor  Course  4 
228  Bacteriology  3 

372  Mechanical  Drawing  2 

373  Descriptive  Geometry  3 
383  Work  in  Metal  2 
Min.  4  Mineralogy  and  Petrography  2 
Min.  12  Mineralogy  and  Petrography  1  to  12 
Min.  18  Mathematical  Crystallography  2  to  12 
Pet.  2  Microscopical  Petrography  2 
Pet.  10  Petrographical  Laboratory  2 
Pet.  16  Petrographical  Laboratory  1  to  12 
M.  Sur.  2  Mine  Surveying  2 
Met.  3  Fuels,  Calorimetry,  Pyrometry,  etc.  2 
Met.  5  Furnaces,  Refractory  Materials,  etc.  2 
Met.  6  Alloys,  etc.  2 
Met.  8  Metallurgical  Calculations  2 
Met.  14  Metallography  2 
Met.  41  Metallurgical  Laboratory  2 
Met.  47  Metallurgical  Laboratory  1  to  12 
Met.  69  Fire  Assaying  2 
Met.  75  Wet  Assaying  2 
Met.  83  Assaying  Laboratory  1  to  12 
Ore.  2  Ore  Dressing  Operations,  etc.  2 
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NUMBER                                            SUBJECT  CREDITS 

Ore.  7  Coal  Washing,  etc.  2 

Ore.  13  Ore  Dressing  Laboratory  2 

Ore.  19  Ore  Dressing  Laboratory  1  to  12 

Ore.  25  Coal  Washing  Laboratory  2 

Ore.  31  Coal  Washing  Laboratory  1  to  12 

Pal.  4  Paleontology  2 

Pal.  12  Paleobotany  2 

Pal.  20  Paleontological  Laboratory  1  to  12 

Pal.  30  Paleobotanical  Laboratory  1  to  12 

Geol.  4  Physical  Geography  2 

Geol.  7  Volcanoes  and  Earthquakes  2 

Geol.  29  Geological  Laboratory  and  Field  Work  2 

Geol.  37  Geological  Laboratory  and  Field  Work  1  to  12 

M.  Geol.  3  Building  and  Ornamental  Stones  2 

M.  Geol.  12  Materials  for  Glazes,  Enamels,  etc.  2 

M.  Geol.  13  Abrasives  and  Refractory  Materials  2 

M.  Geol.  39  Mining  Geological  Laboratory  2  to  12 

Cer.  2  Clay  Mining  and  Manufacture  2 

Cer.  4  Bricks,  Tiles,  Terra  Cotta,  etc.  2 

Cer.  6  Limes,  Plasters,  and  Cements  2 

Cer.  21  Ceramic  Laboratory  2 

Cer.  27  Ceramic  Laboratory  1  to  12 

Mine.  2  Mining — Hoisting,  Haulage,  etc.  2 

Mine.  45  Mining  Laboratory  and  Design  2 

Mine.  51  Mining  Laboratory  and  Design  1  to  12 

SOPHOMORE  YEAR— Summer  Vacation. 

Four  to  Twelve  Weeks. 

Min.  27  Practical  Work  in  Mineralogy  6  to  18 

Pet.  23  Practical  Work  in  Petrography  6  to  18 

M.  Sur.  8  Practical  Work  in  Surveying  6  to  18 

Met.  89  Practical  Work  in  Metallurgy  6  to  18 

Met.  93  Practical  Work  in  Assaying  6  to  18 

Ore.  40  Practical  Work  in  Ore  Dressing  6  to  18 

Ore.  44  Practical  Work  in  Coal  Washing,  etc.  6  to  18 

Pal.  .'iH  Practical  Work  in  Paleontology  6  to  18 

Pal  43  Practical  Work  in  Paleobotany  6  to  18 

GeoL  45  Practical  Work  in  Geology  6  to  18 

M.  Geol.  47  Practical  Work  in  Mining  Geology  6  to  18 

Cer.  45  Practical  Work  in  Ceramics  6  to  18 

Cer.  49  Practical  Work  in  Brick,  Tile,  Terra  Cotta, 

etc  6  to  18 

Cer.  57  Practical  Work  in  Cement  Manufacture  6  to  18 

Mine.  59  Practical  Work  in  Mining  6  to  18 
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JUNIOR  YEAR— First  Semester. 


NUMBER 

CRED 

7 

Ethics 

Q 

3 

10 

History  of  Philosophy 

Q 

3 

42 

History  of  Education 

a 

53 

Money  and  Banking 

a 
3 

00 

Transportation  Problems 

a 
3 

1  V 

/Yll    111  LfUU  lit.  11UI1    LU  ijlJdUHJgjf 

q 
o 

.riato 

o 
6 

DO 

New  Testament  Greek 

1 

aa 
ou 

X  1 111C1  UICo    Ul     1 11c    X  111c   A 1  Lo 

X 

QQ 

Roman  Law 

q 

1U1 

The  Roman  Drama 

q 

1  1  o 

lib* 

French,  Third  Year  Course 

q 
3 

1*1 

French,  Philosophy 

q 
3 

loo 

German,  Third  Year  Course 

q 

3 

lo  1 

German,  Advanced  Course 

q 
3 

i*y 

Writing  and  Extempore  Speaking 

1 

loz 

The  Drama  and  Shakespeare 

3 

104 

Eighteenth  Century  Literature 

3 

loo 

Quantitative  Analysis 

q 
O 

193 

Organic  Chemistry 

3 

226 

Botany 

3 

227 

Zoology 

3 

229 

General  Biology 

2 

285 

Mechanics  of  Materials 

2 

287 

Graphic  Statics 

2 

305 

Machine  Design  and  Drawing 

3 

306 

Engines  and  Boilers 

3 

308 

Kinematics 

2 

330 

Direct  Current  Machinery 

2 

331 

Electrical  Laboratory 

3 

333 

Telegraphy  and  Telephony 

1 

373 

Stereotomy 

2 

384 

Work  in  Metal 

1 

M.  Sur.  3 

Mine  Surveying 

2 

Min.  5 

Mineralogy  and  Petrography 

2 

Min.  13 

Mineralogy  and  Petrography 

1  to 

Min.  19 

Physical  and  Chemical  Mineralogy 

2  to 

Origin  of  Minerals,  Rocks,  and  Ore  Deposits 

o 

Pet.  11 

Petrographical  Laboratory 

2 

Pet.  17 

Petrographical  Laboratory 

1  to 

Met.  9 

Metallurgical  Calculations 

2 

Met.  15 

Metallurgy  of  Iron,  Foundry  Work,  etc. 

2 

Met.  19 

Metallurgy  of  Gold  and  Silver 

2 

Met.  28 

Hydro-Metallurgy 

2 

Met.  32 

Electro-Metallurgical  Processes 

2 

I 
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NUMBER 

SUBJECT 

CREDITS 

Met.  36 

Metallurgical  Designing 

1  to 

12 

Met.  42 

Metallurgical  Laboratory 

2 

Met.  48 

Metallurgical  Laboratory 

1  to 

12 

Met.  52 

Hydro-Metallurgical  Laboratory 

2 

Met.  56 

Hydro-Metallurgical  Laboratory 

1  to 

12 

Met.  60 

Electro-Metallurgical  Laboratory 

2 

Met.  64 

Electro-Metallurgical  Laboratory 

1  to 

12 

Met.  70 

Fire  Assaying 

2 

Met.  76 

Wet  Assaying 

2 

Met.  84 

Assaying  Laboratory 

1  to 

12 

Ore.  3 

Ore  Dressing  Operations 

2 

Ore.  8 

Coal  Washing,  etc. 

2 

Ore.  14 

Ore  Dressing  Laboratory 

2 

Ore.  20 

Ore  Dressing  Laboratory 

1  to 

12 

Ore.  26 

Coal  Washing:  Laboratory 

2 

Ore.  32 

Coal  Washing  Laboratory 

1  to 

12 

Pal.  5 

Paleontology 

2 

Pal.  13 

Paleobotany 

2 

Pal.  21 

Paleontolog*ical  Laboratory 

1  to 

12 

Pal.  31 

Paleobotanical  Laboratory 

1  to 

12 

Geol.  8  (251) 

Stratigraphical  Geology  and  Paleontology 

3 

Geol.  9 

Physical  and  Chemical  Geology 

2 

Geol.  13 

Paleozoic  Geology 

2 

Geol.  15 

Glacial  Geology 

2 

Geol.  30 

Geological  Laboratory  and  Field  Work 

2 

Geol.  38 

Geological  Laboratory  and  Field  W^ork 

1  to 

12 

M.  Geol.  4 

Metallites  or  Metalliferous  Deposits 

2- 

M.  Geol.  16 

Coal — Its  Origin,  Occurrence,  etc. 

2 

M.  Geol.  22 

Iron  and  Manganese  Ores 

2 

M.  Geol.  40 

Mining  Geological  Laboratory 

2  to 

13 

Cer.  7 

Glazes,  Enamels,  and  Colors 

2 

Cer.  9 

Manufacture  of  Glass,  etc. 

2 

Cer.  11 

Ceramic  Calculations 

2 

Cer.  13 

Cements — Their  Manufacture,  etc. 

2 

Cer.  17 

Fire  Brick — Manufacture,  Properties,  etc. 

2 

Cer.  23 

Ceramic  Laboratory 

2 

Cer.  29 

Ceramic  Laboratory 

1  to 

12 

Cer.  35 

Laboratory  Work  in  Glass  Making 

2 

Cer.  39 

Laboratory  Work  in  Glass  Making 

1  to 

19 

Mine.  3 

Mine  Calculations  and  Estimates 

2 

Mine.  5 

Coal  Mining 

2 

Mine.  9 

Mining  Engineering 

2 

Mine.  13 

Mine  Gases,  Vent  Nation,  Lighting,  etc. 

2 

Mine.  17 

Mine  Accounts,  Supplies,  Purchases,  etc. 

2 

Mine.  19 

Mining  and  Ventilating  Machinery 

2 

Mine.  21 

Power  Generation  and  Transmission 

2 

Mine.  38 

Hydraulic  Mining  and  Dredging 

2 

OUTLINE  OF  STUDIES 


NUMBER  SUBJECT 

Mine.  46            Mining  Laboratory  and  Design 

Mine.  52            Mining  Laboratory  and  Design 

Law  1               Principles  of  Law  and  Mining  Law 

JUNIOR  YEAR— Second  Semester. 

8  History  of  Ethics 

11  History  of  Modern  Philosophy,  etc. 

32  General  Psychology 

41  Educational  Psychology 

56  International  Law 

71  Problems  of  Sociology 

81  Sophocles  and  ^Eschylus 

85  New  Testament  Greek 

87  Greek  Art 

]00  Roman  Law 

102  Roman  Rhetoric  and  Oratory 

120  French,  Third  Year  Course 

122  French  Philosophy 

136  German,  Third  Year  Course 

137  German,  Advanced  Course 

149  Writing  and  Extempore  Speaking 

153  Development  of  the  English  Novel 

155  The  Literature  of  Romanticism 

188  Quantitative  Analysis 

191  Gas  Analysis 

190  Electro-Chemical  Analysis 

198  Water  Analysis 

212  Analytical  Mechanics 

226  Botany 

227  Zoology 

260  General  Astronomy 

286  Hydro-Mechanics  and  Hydraulics 

288  Stresses  in  Trusses  and  Bridge  Design 

289  Masonry  Construction  and  Foundations 

290  Structural  Engineering 
296  Geodesy 

305  Machine  Design  and  Drawing 

307  Thermodynamics 

317  Mechanical  Engineering  Laboratory 

331  Electrical  Laboratory 

332  Electro-Chemistry 

335  Alternating  Current  Machinery 

385  Work  in  Metal 

M.  Sur.  4           Mine  Surveying 

Min.  6             Mineralogy  and  Petrography 

Min.  14  Mineralogy  and  Petrography 


SCHOOL  OF  MINES 


NUMBER 

SUBJECT 

CREDITS 

Min.  20 

Physical  and  Chemical  Mineralogy 

2  to 

12 

Pet.  4 

Origin  of  Minerals,  Rocks,  and  Ore  Deposits 

2 

Pet.  12 

Petrographical  Laboratory 

2 

Pet.  18 

Petrographical  Laboratory 

1  to 

12 

Met.  10 

Metallurgical  Calculations 

2 

Met.  16 

Metallurgy  of  Iron,  etc. 

2 

Met.  20 

Metallurgy  of  Gold  and  Silver 

2 

Met.  29 

Hydro-Metallurgy 

2 

Met.  33 

Electro-Metallurgical  Processes 

2 

Met.  37 

Metallurgical  Designing 

1  to 

12 

Met.  43 

Metallurgical  Laboratory 

2 

Met.  49 

Metallurgical  Laboratory 

1  to 

12 

Met.  53 

Hydro-Metallurgical  Laboratory 

2 

Met.  57 

Hydro-Metallurgical  Laboratory 

1  to 

12 

Met.  61 

Electro-Metallurgical  Laboratory 

2 

Met.  65 

Electro-Metallurgical  Laboratory 

1  to 

12 

Met.  71 

Fire  Assaying 

2 

Met.  77 

Wet  Assaying 

2 

Met.  85 

Assaying  Laboratory 

1  to 

12 

Ore.  4 

Ore  Dressing  Operations 
Coal  Washing,  etc. 

2 

Ore.  9 

2 

Ore.  15 

Ore  Dressing  Laboratory 

2 

Ore.  21 

Ore  Dressing  Laboratory 

1  to 

12 

Ore.  27 

Coal  Washing  Laboratory 

2 

Ore.  33 

Coal  Washing  Laboratory 

1  to 

12 

Pal.  6 

Paleontology 

2 

Pal.  14 

Paleobotany 

2 

Pal.  39 

Paleontological  Laboratory 

1  to 

19 

Pal.  20 

Paleobotanical  Laboratory 

1  to 

12 

Geol.  10 

Physical  and  Chemical  Geology 

2 

Geol.  14 

Mesozoic  rnd  Cenozoic  Geology 

2 

Geol.  16 

Glacial  Geology 

2 

Geol.  31 

Geological  Laboratory  and  Field  Work 

2 

Geol.  39 

Geological  Laboratory  and  Field  Work 

1  to 

12 

M.  Geol.  6 

Metallites  or  Metalliferous  Deposits 

2 

M.  Geol.  17 

Coal — Its  Origin,  etc. 

2 

M.  Geol.  23 

Iron  and  Manganese  Ores 

2 

M.  Geol.  41 

Mining  Geological  Laboratory 

2  to 

12 

Or.  8 

Glazes,  Knamcls,  and  Colors 

2 

Cer.  10 

Manufacture  of  Glass 

2 

Or.  12 

Oramic  Construction 

9 

Or.  14 

Cements — Their  Manufacture,  etc. 

9 

Or.  18 

Manufacture  of  Sand  Lime-Brick,  etc 

2 

Or.  20 

Oramic  Laboratory 

2 

Or.  34 

Ceramic  Laboratory 

1  to  12 

Or.  36 

Laboratory  Work  in  Glass  Making 

2 

OUTLINE  OF  STUDIES 
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NUMBER                                             SUBJECT  CREDITS 

Cer.  40  Laboratory  Work  in  Glass  Making  1  to  12 

Mine.  4  Mine  Calculations  and  Estimates  2 

Mine.  6  Coal  Mining  2 

Mine.  10  Mining  Engineering  2 

Mine.  14  Mine  Gases,  Ventilation,  etc.  2 

Mine.  18  Mine  Accounts,  Supplies,  etc.  2 

Mine.  20  Mining  and  Ventilating  Machinery  2 

Mine.  22  Power  Generation  and  Transmission  2 

Mine.  39  Hydraulic  Mining  and  Dredging  2 

Mine.  47  Mining  Laboratory  and  Design  2 

Mine.  53  Mining  Laboratory  and  Design  1  to  12 

Law  2  Mining  Law  and  Mining  Inj  uries  2 

JUNIOR  YEAR— Summer  Vacation. 
Four  to  Twelve  Weeks. 

M.  Sur.  9  Practical  Work  in  Surveying  6  to  18 

Min.  28  Practical  Work  in  Mineralogy  6  to  18 

Pet.  24  Practical  Work  in  Petrography  6  to  18 

Met.  90  Practical  Work  in  Metallurgy  6  to  18 

Met.  94  Practical  Work  in  Assaying  6  to  18 

Met.  97  Practical  Work  in  Hydro-Metallurgy  6  to  18 

Met.  100  Practical  Work  in  Electro-Metallurgy  6  to  18 

Ore.  42  Practical  Work  in  Ore  Dressing  6  to  18 

Ore.  46  Practical  Work  in  Coal  Washing  6  to  18 

Pal.  39  Practical  Work  in  Paleontology  6  to  18 

Pal.  44  Practical  Work  in  Paleobotany  6  to  18 

Geol.  46  Practical  Work  in  Geology  6  to  18 

M.  Geol.  48  Practical  Work  in  Mining  Geology  6  to  18 

Cer.  46  Practical  Work  in  Ceramics  6  to  18 

Cer.  50  Practical  Work  in  Brick,  Tile,  Terra  Cotta,  etc.       6  to  18 

Cer.  53  Practical  Work  in  Limes,  Plasters,  and  Cements     6  to  18 

Cer.  58  Practical  Work  in  Cement  Manufacture  6  to  18 

Cer.  61  Practical  Work  in  Concrete  Construction  6  to  18 

Cer.  64  Practical  Work  in  Glass  Making  6  to  18 

Mine.  60  Practical  Work  in  Mining  6  to  18 

SENIOR  YEAR— First  Semester. 

54  Political  and  Constitutional  History  of  U.  S.  2 

61  Political  Economy  3 

82  Greek  Oratory  3 

83  Thucydides  2 
88  Classical  Literatures  in  English  3 

156  Victorian  Poetry  3 

158  Advanced  English  Literature  2 

189  Quantitative  Analysis  4 
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SCHOOL  OF  MINES 


NUMBER 

SUBJECT 

CREDITS 

200 

Technical  Chemistry 

2 

213 

Advanced  Optics 

3 

290 

Structural  Engineering 

3 

291 

Railroad  Engineering  (Location) 

3 

294 

Highway  Construction 

0 
9 

295 

Sanitary  Engineering 

1 

310 

Boiler  Furnaces,  Fuels,  etc. 

1 

311 

Valve  Gears  and  Governors 

3 

313 

Gas  Engines 

2 

314 

Heating  and  Ventilation 

2 

318 

Mechanical  Engineering  Laboratory 

338 

Electrical  Power  Transmission 

2 

339 

Dynamo  Construction 

340 

Electrical  Laboratory,  Advanced 

o 

9 

341 

Electric  Illumination  and  Photometry 

a 
% 

M.  Sur.  5 

Mine  Surveying 

2 

Min.  7 

Mineralogy  and  Petrography 

2 

Min.  15 

Mineralogy  and  Petrography 

1  to 

1£ 

Min.  21 

Physical  and  Chemical  Mineralogy 

2  to 

12 

Pet.  5 

Advanced  Petrography 

2 

Pet.  13 

Petrographical  Laboratory 

2 

Pet.  19 

Petrographical  Laboratory 

1  to 

12 

Met.  11 

Metallurgical  Calculations 

2 

Met.  17  (277) 

The  Metallurgy  of  Steel 

3 

Met.  21 

The  Metallurgy  of  Copper 

2 

Met.  23 

The  Metallurgy  of  Lead 

2 

Met.  25 

The  Metallurgy  of  Zinc 

2 

Met.  26 

The  Metallurgy  of  the  Minor  Metals 

2 

Met.  30 

Hy  d  ro-Metall  u  rgy 

2 

Met.  34 

Electro-Metallurgy 

2 

Met.  38 

Metallurgical  Designing 

1  to 

18 

Met.  44 

Metallurgical  Laboratory 

2 

Met.  50 

Metallurgical  Laboratory 

I  to 

12 

Met.  54 

Hydro-Metallurgical  Laboratory 

2 

Met.  58 

Hydro-Metallurgical  Laboratory 

1  to 

12 

Met.  52 

Electro-Metallurgical  Laboratory 

2 

Met.  66 

Electro-Metallurgical  Laboratory 

I  to 

\2 

Met.  72 

Fire  Assaying 

2 

Met.  78 

Wet  Assaying 

2 

Met.  86 

Assaying  Laboratory 

1  to 

1 J 

Ore.  5 

Gold  and  Silver  Milling 

8 

Ore.  10 

Coal  Washing,  etc. 

2 

Ore.  16 

Ore  Dressing  Laboratory 

2 

Ore.  22 

Ore  Dressing  Laboratory 

1  to 

\2 

Ore.  28 

Coul  Washing  Laboratory 

2 

Ore.  34 

Coal  Washing  Laboratory 

1  to 

\2 

PaL  7 

Paleontology 

2 

OUTLINE  OF  STUDIES 
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NUMBER                                             SUBJECT  CREDITS 

Pal.  15  Paleobotany  2 

Pal.  23  Paleontological  Laboratory  1  to  12 

Pal.  33  Paleobotanical  Laboratory  1  to  12 

Geol.  11  Azoic  or  Archaean  Geology  2 

Geol.  17  Prehistoric  Man  2 

Geol.  19  Geology  of  the  United  States  2 

Geol.  32  Geological  Laboratory  and  Field  Work  2 

Geol.  40  Geological  Laboratory  and  Field  W ork  1  to  12 

M.  Geol.  6  Ore  Deposits  of  the  United  States  2 

M.  Geol.  14  Precious  Stones  or  Gems  2 

M.  Geol.  18  Petroleum,  Natural  Gas,  etc.  2 

M.  Geol.  26  Copper  Deposits  2 

M.  Geol.  28  Gold,  Silver,  and  Silver  Lead  Deposits  2 

M.  Geol.  36  Theories  of  Ore  Deposits  2 

M.  Geol.  42  Mining  Geological  Laboratory  2  to  12 

Cer.  15  Concrete — Its  Properties,  etc.  2 

Cer.  19  Manufacture  of  Pottery  and  Porcelain  2 

Cer.  25  Ceramic  Laboratory  2 

Cer.  31  Ceramic  Laboratory  1  to  12 

Cer.  37  Laboratory  Work  in  Glass  Making  2 

Cer.  41  Laboratory  Work  in  Glass  Making  1  to  12 

Mine.  7  Metal  Mining  2 

Mine.  11  Mining  Engineering  2 

Mine.  15  "Laying  Out"  of  Mines  and  Mine  Plants  2 

Mine.  23  Mine  Drainage  and  Pumping  2 

Mine.  25  Drilling,  Boring,  Excavating,  etc.  2 

Mine.  27  Supporting  or  Timbering  2 

Mine.  29  Mine  Valuation,  Sampling,  etc.  2 

Mine.  32  First  Aid  to  the  Injured  2 

Mine.  33  Mine  Labor,  Strikes,  Legislation,  Care,  etc.  2 

Mine.  35  Mining  for  Petroleum,  Natural  Gas,  Asphaltum, 

and  other  Hydro-Carbons  2 

Mine.  37  Mine  Timber  2 

Mine.  48  Mining  Laboratory  and  Design  2 

Mine.  54  Mining  Laboratory  and  Design  1  to  12 

Law  3  Advanced  Mining  Law  2 

Law  5  Law  Relating  to  Oil  and  Gas  2 

SENIOR  YEAR— Second  Semester. 

84  Aristophanes  2 

88  Classical  Literature  in  English  3 

157  The  Essay  and  Criticism  3 

158  Advanced  English  Literature  2 
200  Technical  Chemistry  2 
202  Calorimetry  2 
$14  Electricity  and  Magnetism  3 
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SCHOOL  OF  MINES 

NUMBER 

SUBJECT 

CREDITS 

Railroad  Engineering  (Construction) 

2 

293 

Arches  and  Retaining  Walls 

2 

297 

Contracts  and  Specifications 

2 

315 

Compressed  Air  Machinery 

2 

316 

Installation  of  Steam  Power  Plants 

3 

318 

Mechanical  Engineering  Laboratory- 

2 

340 

Electrical  Laboratory,  Advanced 

2 

342 

Electric  Railway  and  Power  Plants 

2 

M.  Sur.  6 

Mining  Surveying 

2 

Min.  8 

Mineralogy  and  Petrography 

2 

Min.  16 

Mineralogy  and  Petrography 

-i 
1 

to  12 

Min.  22 

Physical  and  Chemical  Mineralogy 

2 

to 

12 

Pet.  6 

Advanced  Petrography 

2 

Pet.  14 

Petrographical  Laboratory 

2 

Pet.  20 

Petrographical  Laboratory 

1 

to 

12 

Met.  12 

Metallurgical  Calculations 

2 

Met.  18 

The  Metallurgy  of  Steel 

2 

Met.  23 

The  Metallurgy  of  Copper 

2 

Met.  24 

The  Metallurgy  of  Lead 

2 

Met.  27 

The  Metallurgy  of  the  Minor  Metals 

2 

Met.  31 

Hydro-Metallurgy 

2 

Met.  35 

Electro-Metallurgy 

2 

Met.  39 

Metallurgical  Designing 

1 

to 

12 

Met.  45 

Metallurgical  Laboratory 

2 

Met.  51 

Metallurgical  Laboratory 

1 

to 

12 

Met.  55 

Hydro-Metallurgical  Laboratory 

2 

Met.  59 

Hydro-Metallurgical  Laboratory 

1 

to 

12 

Met.  63 

Electro-Metallurgical  Laboratory 

2' 

Met  67 

Electro-M  etall  urgical  Laboratory 

1 

to 

12 

Met.  73 

Fire  Assaying 

3 

Met  79 

Wet  Assaying 

2 

Met.  87 

Assaying  Laboratory 

1 

to 

12 

Ore.  6 

Gold  and  Silver  Milling 

2 

Ore.  11 

Coal  Washing,  etc. 

2 

Ore.  17 

Ore  Dressing  Laboratory 

2 

Ore.  23 

Ore  Dressing  Laboratory 

1 

to 

12 

Ore.  29 

Coal  Washing  Laboratory 

2 

Ore.  35 

Coal  Washing  Laboratory 

1 

to 

12 

Pal.  8 

Paleontology 

2 

Pal  16 

Paleobotany 

2 

Pal.  24 

Paleontological  Laboratory 

1 

to 

12 

Pal.  34 

Paleobotanies]  Laboratory 

1 

to 

12 

QeoL  12 

Azoic  or  Archaean  Geology 

2 

GeoL  18 

Prehistoric  Man 

2 

QeoL  20 

Geology  of  United  States 

2 

GeoL  21 

Geology  of  Pennsylvania 

2 

Geol.  33 

Geological  Laboratory  and  Field  Work 

9 

OUTLINE  OF  STUDIES  27 


KUMBER 

SUBJECT 

CREDITS 

Geol.  41 

Geological  Laboratory  and  Field  Work 

1  to  12 

M.  Geol.  7 

Ore  Deposits  of  the  United  States 

2 

M.  Geol.  15 

Precious  Stones  and  Gems 

2 

M.  Geol.  19 

Petroleum,  Natural  Gas,  etc. 

2 

M.  Geol.  27 

Copper  Deposits 

2 

M.  Geol.  29 

Gold,  Silver,  and  Silver  Lead  Deposits 

2 

M.  Geol.  37 

Theories  of  Ore  Deposits 

2 

M.  Geol.  43 

Mining  Geological  Laboratory 

2  to 

12 

Cer.  16 

Concrete  Construction 

2 

Cer.  20 

Manufacture  of  Pottery  and  Porcelain 

2 

Cer.  26 

Ceramic  Laboratory 

2 

Cer.  32 

Ceramic  Laboratory 

1  to 

12 

Cer.  38 

Laboratory  Work  in  Glass  Making 

2 

Cer.  42 

Laboratory  Work  in  Glass  Making 

1  to 

12 

Mine.  8 

Metal  Mining 

2 

Mine.  12 

Mining  Engineering 

2 

Mine.  16 

"Laying  Out"  of  Mines  and  Mine  Plants 

2 

Mine.  24 

Mine  Hoisting  and  Haulage 

2 

Mine.  26 

Shaft  Sinking 

2 

Mine.  28 

Exploitation 

2 

Mine.  30 

Mine  Management,  Accidents,  etc. 

2 

Mine.  31 

Mine  Explosives — Care  and  Use 

2 

Mine.  34 

Mine  Labor,  Strikes,  Legislation,  etc. 

2 

Mine.  36 

Mining  for  Petroleum,  Natural  Gas,  Asphaltum, 
and  other  Hydro-Carbons 

2 

Mine.  49 

Mining  Laboratory  and  Design 

2 

Mine.  55 

Mining  Laboratory  and  Design 

1  to 

12 

Law  4 

Advanced  Mining  Law 

2 

Law  6 

Law  Relating  to  Oil  and  Gas 

2 

SENIOR  YEAR— Summer  Vacation. 
Four  to  Twelve  Weeks. 


M.  Sur.  10 

Practical 

Work 

in 

Surveying 

6  to 

18 

Min.  29 

Practical 

Work 

in 

Mineralogy 

6  to 

18 

Pet.  25 

Practical 

Work 

in 

Petrography 

6  to 

18 

Met.  91 

Practical 

Work 

in 

Metallurgy 

6  to 

18 

Met.  95 

Practical 

Work 

in 

Assaying 

6  to 

18 

Met.  98 

Practical 

Work 

in 

Hydro-Metallurgy 

6  to 

18 

Met.  101 

Practical 

Work 

in 

Electro-Metallurgy 

6  to 

18 

Ore.  43 

Practical 

Work 

in 

Ore  Dressing 

6  to 

18 

Ore.  47 

Practical 

Work 

in 

Coal  Washing,  etc. 

6  to 

18 

Pal.  40 

Practical 

Work 

in 

Paleontology 

6  to 

18 

Pal.  45 

Practical 

Work 

in 

Paleobotany 

6  to 

18 

Geol.  47 

Practical 

Work 

in 

Geology 

6  to 

18 

M.  Geol.  49 

Practical 

Work 

in 

Mining  Geology 

6  to 

18 

Cer.  47 

Practical 

Work 

in 

Ceramics 

6  to 

18 
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SCHOOL  OF  MINES 


NUMBER 

Cer.  51 

Cer.  54 

Cer.  58 
Cer.  61 
Cer.  64 
Mine.  61 


Min.  23 
Min.  31 
Min.  33 
Pet.  7 
Pet.  21 
Pet.  27 
Met.  80 
Met.  103 
Met.  105 
Met.  107 
Met.  109 
Ore.  26 
Ore.  38 
Pal.  25 
Pal.  35 
Pal.  47 
Pal.  49 
Geol.  22 
Geol.  24 
Geol.  42 
Geol.  49 
M.GeoL  8 
M.  Geol.  20 
M.  Geol.  21 
M.  Geol.  30 
M.  Geol.  32 
M.  Geol.  34 
M.  Geol.  44 
M.  Geol.  45 
Cer.  33 
Cer.  43 
Cer.  67 
Cer.  69 

C«  r.  71 

Cer.  73 


SUBJECT  CREDITS 

Practical  Work  in  the  Manufacture  of  Brick, 

Tile,  Terra  Cotta,  etc.  6  to  18 
Practical  Work  in  Limes,  Plasters,  and 

Cements  6  to  18 

Practical  Work  in  Cement  Manufacture  6  to  18 

Practical  Work  in  Concrete  Construction  6  to  18 

Practical  Work  in  Glass  Making  6  to  18 

Practical  Work  in  Mining  6  to  18 

GRADUATE  YEARS— First  Semester. 

Mineralogy  of  the  United  States  2  to  20 

Research  Work  in  Crystallography  2  to  20 

Research  Work  in  Mineralogy  2  to  20 

Advanced  Petrography  2 

Petrographical  Laboratory  2  to  20 

Research  Work  in  Petrography  2  to  20 

Wet  Assaying  2  to  20 

Research  Work  in  Metallurgy  2  to  20 

Research  Work  in  Assaying  2  to  20 

Research  Work  in  Hydro-Metallurgy  2  to  20 

Research  Work  in  Electro-Metallurgy  2  to  20 

Research  Work  in  Ore  Dressing  2  to  20 

Research  Work  in  Coal  Washing  2  to  20 

Paleontological  Laboratory  2  to  20 

Paleobotanical  Laboratory  2  to  20 

Research  Work  in  Paleontology  2  to  20 

Research  Work  in  Paleobotany  2  to  20 

The  Philosophy  of  Geology  2 

History  of  Geology  2 

Geological  Laboratory  and  Field  Work  2  to  20 

Research  Work  in  Geology  2  to  20 

Ore  Deposits  of  Europe  2 

Mineral  Fertilizers  2 

Geology  and  Uses  of  Water  2 

Lead  and  Zinc  Deposits  2 

Chromium,  Bismuth,  and  Nickel  Deposits,  etc.  2 

Mining  Geology  of  Pennsylvania  2  to  20 

Mining  Geological  Laboratory  2  to  20 

Research  Work  in  Mining  Geology  2  to  20 

Ceramic  Laboratory  2  to  20 

Laboratory  Work  in  Glass  Making,  etc.  2  to  20 

Research  Work  in  Ceramics  2  to  20 
Research  Work  In  the  Manufacture  of  Brick, 

Tile,  Terra  Cotta,  etc.  2  to  20 
Research  Work  in  the  Manufacture  of  Pottery 

and  Porcelain  2  to  20 

Research  W  ork  In  Cemenl  Manufacture  2  to  20 


OUTLINE  OF  STUDIES 
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X  UMBER                                               SUBJECT  CREDITS 

Cer.  75  Research  Work  in  Concrete  Manufacture  2  to  20 

Cer.  77  Research  Work  in  Glass  Making  2  to  20 

Cer.  79  Research  Work  in  Clay  Working  2  to  20 

Mine.  40  Deep  Mining — Ventilation,  Heat,  etc.  2 

Mine.  42  Advanced  Mining  Engineering  2  to  20 

Mine.  56  Mining  Laboratory  and  Design  2  to  20 

Mine.  63  Research  Work  in  Mining  2  to  20 

Law  7  Introduction  to  American  Law,  Contracts, 

Frauds,  etc.  2 

Law  9  Negligence  and  Personal  Injuries  in  Mines, 

etc.  2 

Law  11  The  Law  of  Mining  Operations  2 

Law  13  Mining  Laws  of  Great  Britain  2 

Law  15  Mining  Laws  of  Mexico,  etc.  2 

Law  17  Critical  Study  of  Mining  Laws  2  to  20 

GRADUATE  YEARS— Second  Semester. 

Min.  24  Mineralogy  of  the  United  States  2  to  20 

Min.  25  Mineralogy  of  Pennsylvania  2  to  20 

Min.  32  Research  Work  in  Crystallography  2  to  20 

Min.  34  Research  Work  in  Mineralogy  2  to  20 

Pet.  8  Advanced  Petrography  2 

Pet.  22  Petrographical  Laboratory  2  to  20 

Pet.  28  Research  Work  in  Petrography  2  to  20 

Met.  81  Wet  Assaying  2  to  20 

Met.  104  Research  Work  in  Metallurgy  2  to  20 

Met.  106  Research  Work  in  Assaying  2  to  20 

Met.  108  Research  Work  in  Hydro-Metallurgy  2  to  20 

Met.  110  Research  Work  in  Electro-Metallurgy  2  to  20 

Ore.  37  Research  Work  in  Ore  Dressing  2  to  20 

Ore.  39  Research  Work  in  Coal  Washing,  etc.  2  to  20 

Pal.  26  Paleontological  Laboratory  2  to  20 

Pal.  36  Paleobotanical  Laboratory  2  to  20 

Pal.  48  Research  Work  in  Paleontology  2  to  20 

Pal.  50  Research  Work  in  Paleobotany  2  to  20 

Geol.  23  The  Philosophy  of  Geology  2 

Geol.  25  History  of  Geology  2 

Geol.  43  Geological  Laboratory  and  Field  Work  2  to  20 

Geol.  50  Research  Work  in  Geology  2  to  20 

M.  Geol.  9  Ore  Deposits  of  Europe,  Africa,  etc.  2 

M.  Geol.  24  Saline  Materials  2 

M.  Geol.  25  Pigments,  Mineral  Medicines,  etc.  2 

M.  Geol.  31  Tin  and  Mercury  Deposits  2 

M.  Geol.  33  Aluminum,  Sulphur,  and  Vanadium  Deposits, 

etc.  2 

M.  Geol.  35  Mining  Geology  of  Pennsylvania  2  to  20 

M.  Geol.  45  Mining  Geology  Laboratory  2  to  20 
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NUMBER                                               SUBJECT  CREDITS 

M.  Geol.  52  Research  Work  in  Mining  Geology  2  to  20 

Cer.  34  Ceramic  Laboratory  2  to  20 

Cer.  44  Laboratory  Work  in  Glass  Making  2  to  20 

Cer.  68  Research  Work  in  Ceramics  2  to  20 

Cer.  69  Research  Work  in  Manufacture  of  Brick,  Tile, 

Terra  Cotta,  etc.  2  to  20 

Cer.  72  Research  Work  in  Manufacture  of  Pottery  and 

Porcelain  2  to  20 

Cer.  74  Research  Work  in  Cement  Manufacture  2  to  20 

Cer.  76  Research  Work  in  Concrete  Manufacture  2  to  20 

Cer.  78  Research  Work  in  Glass  Making  2  to  20 

Cer.  80  Research  Work  in  Clay  Working  2  to  20 

Mine.  41  Deep  Mining — Hoisting  from  Great  Depths  2 

Mine.  43  Advanced  Mining  Engineering  2  to  20 

Mine.  57  Mining  Laboratory  and  Design  2  to  20 

Mine.  64  Research  Work  in  Mining  2  to  20 

Law  8  American  Law,  Contracts,  Limitations,  etc.  2 

Law  10  Law  of  Negligence  and  Inj  uries  2 

Law  12  Law  of  Mining  Operations  2 

Law  14  Mining  Laws  of  Great  Britain  2 

Law  16  Mining  Laws  of  Mexico,  etc.  2 

Law  18  Critical  Study  of  Mining  Laws  2  to  20 


GRADUATE  YEARS— Summer  Vacation. 
Four  to  Twelve  Weeks. 


M.  Sur.  11 

Practical  Work  in  Surveying 

6  to  18 

Min.  30 

Practical  Work  in  Mineralogy 

6  to 

18 

Pet.  26 

Practical  Work  in  Petrography 

6  to 

18 

Met.  92 

Practical  Work  in  Metallurgy 

6  to 

18 

Met.  96 

Practical  Work  in  Assaying 

6  to 

18 

Met.  99 

Practical  Work  in  Hydro-Metallurgy 

6  to 

18 

Met.  102 

Practical  Work  in  Electro-Metallurgy 

6  to 

18 

Ore.  43 

Practical  Work  in  Ore  Dressing 

6  to 

18 

Ore.  47 

Practical  Work  in  Coal  Washing,  etc. 

6  to 

18 

Pal.  41 

Practical  Work  in  Paleontology 

6  to 

18 

Pal.  46 

Practical  Work  in  Paleobotany 

6  to 

18 

Geol.  48 

Practical  Work  in  Geology 

6  to 

18 

M.  Geol.  50 

Practical  Work  in  Mining  Geology 

6  to 

18 

Cer.  48 

Practical  Work  in  Ceramics 

6  to 

18 

Cer.  53 

Practical  Work  in  the  Manufacture  of  Brick, 

Til*-,  Terra  Cotta,  etc. 

6  to 

18 

Cer.  56 

Practical  Work  in  Limes,  Plasters,  and 

Cements 

6  to 

18 

Cer.  59 

Practical  Work  in  Cement  Manufacture 

6  to 

18 

Cer.  53 

Practical  Work  in  Concrete  Construction 

6  to 

18 

Or.  66 

Practical  Work  in  Glass  Making 

6  to 

18 

Mi  nr.  62 

Practical  Work  in  Mining 

«  to 

18 
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WORK  IN  THE  SCHOOL  OF  MINES 

The  work  offered  in  the  School  of  Mines  is  described  more  or  less  in 
detail  in  the  following  pages.  The  subjects  are  arranged  in  groups,  to 
which  reference  is  made  in  the  schedules  of  studies  under  the  following 
abbreviations : 

GROUP  NAME  REFERENCE  ABBREVIATION 

1.  Ceramics  Cer. 

2.  Geology  Geol. 

3.  Metallurgy  Met. 

4.  Mineralogy  Min. 

5.  Mining  Mine. 

6.  Mining  Geology  M.  Geol. 

7.  Mining  Law  Law 

8.  Mining  Surveying  M.  Sur. 

9.  Ore  Dressing  and  Coal  Washing  Ore 

10.  Paleontology  Pal. 

11.  Petrography  Pet. 

Subjects  taught  in  the  class  rooms  and  laboratories  of  other  schools 
belonging  to  the  University  will  be  found  described  in  the  University 
Catalog  under  the  respective  departments  to  which  they  belong. 

Cer.  I.Clay  Testing.  I.  CERAMICS  ' 

Preparation  required:  185,  186,  194;  Min.  1,  2;  Geol.  5,  6;  M.  Geol.  1. 
Taken  with  187,  210;  M.  Geol.  2,  10;  Cer.  21. 
Sophomore  Year,  First  Semester,  2  credits. 

Cer.  2.  Clay  Mining  and  Manufactures. 

Preparation  required:  Cer.  1.  Taken  with  187,  210;  Cer.  22. 
Sophomore  Year,  Second  Semester,  2  credits. 

Cer.  3.  Manufacture,  Properties,  Tests,  and  Uses  of  Bricks,  Tiles,  Terra 
Cotta,  etc. 

Preparation  required:  M.  Geol.  1.  Taken  with  187,  210;  M.  Geol.  2,  10; 
Cer.  1, 21. 

Sophomore  Year,  First  Semester,  2  credits. 

Cer.  4.  Manufacture,  Properties,  Tests,  and  Uses  of  Bricks,  Tiles,  Terra 
Cotta,  etc. 

Preparation  required:  Cer.  1,  3,  21.  Taken  with  187,  210;  Cer.  2. 
Sophomore  Year,  Second  Semester,  2  credits. 

Cer.  5.  Manufacture,  Properties,  Tests,  and  Uses  of  Limes,  Plasters,  and 
Cements. 

Preparation  required:  185,  186,  194;  Min.  1,  2;  Geol.  5,  6;  M.  Geol.  1. 
Taken  with  187,  210;  M.  Geol.  2,  11;  Cer.  21. 
Sophomore  Year,  First  Semester,  2  credits. 
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Cer.  6.  Manufacture,  Properties,  Tests,  and  Uses  of  Limes,  Plasters,  and 
Cements. 

Preparation  required:  Cer.  5.  Taken  with  187,  210;  Cer.  22. 
Sophomore  Year,  Second  Semester,  2  credits. 

Cer.  7.  Glazes,  Enamels,  and  Colors. 

Preparation  required:  185,  186,  187,  194,  210;  M.  Geol.  12.  Taken  with 
188;  Cer.  23. 

Junior  Year,  First  Semester,  2  credits. 

Cer.  8.  Glazes,  Enamels,  and  Colors. 

Preparation  required:  Cer.  7.  Taken  with  188;  Cer.  24. 
Junior  Year,  Second  Semester,  2  credits. 

Cer.  9.  Manufacture  of  Glass. 

Preparation  required:  185,  186,  187,  194;  M.  Geol.  12.  Taken  with  188; 
Cer.  35. 

Junior  Year,  First  Semester,  2  credits. 

Cer.  10.  Manufacture  of  Glass. 

Preparation  required:  Cer.  9.  Taken  with  188. 
Junior  Year,  Second  Semester,  2  credits. 

Cer.  11.  Ceramic  Calculations. 

Preparation  required:  185,  186,  187,  194.  Taken  with  Cer.  7  or  9. 
Junior  Year,  First  Semester,  2  credits. 

Cer.  12.  Ceramic  Construction. 

Preparation  required:  Cer.  1,  2,  3,  4,  7.  Taken  with  Cer.  8. 
Junior  Year,  Second  Semester,  2  credits. 

Cer.  13.  Manufacture,  Properties,  Tests,  and  Uses  of  Cements. 
Preparation  required:  185,  186,  187,  194,  210;  Cer.  5,  6.  Taken  with 
188;  Cer.  23. 

Junior  Year,  First  Semester,  2  credits. 

Cer.  14.  Manufacture,  Properties,  Tests,  and  Uses  of  Cements. 
Preparation  required:  Cer.  13.  Taken  with  188;  Cer.  24. 
Junior  Year,  Second  Semester,  2  credits. 

Cer.  15.  Concrete — Its  Properties,  Tests,  and  Uses. 
Preparation  required:  Cer.  14.  Taken  with  Cer.  25. 
Senior  Year,  First  Semester,  2  credits. 

Cer.  16.  Concrete  Construction. 

Preparation  required:  Cer.  15;  M.  Geol.  3.  Taken  with  Cer.  26. 
Senior  Year,  Second  Semester,  2  credits. 

Cer.  17.  Manufacture,  Properties,  Tests,  and  Uses  of  Fire  Brick. 

Preparation  required:  Cer.  1,  2,  3,  4;  M.  Geol.  13.  Taken  with  188; 
Cer.  23. 

J unior  Year,  First  Semester,  2  credits. 

Cer.  18.  Manufacture  of  Limes,  Plasters,  Sand-Lime-Bricks,  etc. 
Preparation  required:  Cer.  5,  6,  17.  Taken  with  188;  Cer.  24. 
J  unior  Year,  Second  Semester,  2  credits. 

Cer.  If   Manufacture  and  Properties  of  Pottery  and  Porcelain. 
Preparation  required  I  188]  Cer.  8,  U,  12.  Taken  with  Cer.  25. 
Senior  Year,  First  Semester,  2  credits. 
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Cer.  20.  Manufacture  and  Properties  of  Pottery  and  Porcelain. 
Preparation  required:  Cer.  19.  Taken  with  Cer.  26. 
Senior  Year,  Second  Semester,  2  credits. 

Cer.  21.  Ceramic  Laboratory. 
Taken  with  Cer.  1,  or  3,  or  5. 
Sophomore  Year,  First  Semester,  2  credits. 

Cer.  22.  Ceramic  Laboratory. 

Preparation  required:  Cer.  21.  Taken  with  Cer.  2,  or  4,  or  6. 
Sophomore  Year,  Second  Semester,  2  credits. 

Cer.  23.  Ceramic  Laboratory. 

Preparation  required:  Cer.  22.  Taken  with  Cer.  7,  or  13,  or  17. 

Junior  Year,  First  Semester,  2  credits. 
Cer.  24.  Ceramic  Laboratory. 

Preparation  required:  Cer.  23.  Taken  with  Cer.  8,  or  12,  or  14,  or  18. 

J unior  Year,  Second  Semester,  2  credits. 

Cer.  25.  Ceramic  Laboratory. 

Preparation  required:  Cer.  24.  Taken  with  Cer.  15,  or  19. 
Senior  Year,  First  Semester,  2  credits. 

Cer.  26.  Ceramic  Laboratory. 

Preparation  required:  Cer.  25.  Taken  with  Cer.  16,  or  20. 

Senior  Year,  Second  Semester,  2  credits. 
Cer.  27.  Ceramic  Laboratory. 

Taken  with  Cer.  21. 

Sophomore  Year,  First  Semester,  1  to  12  credits. 
Cer.  28.  Ceramic  Laboratory. 
Taken  with  Cer.  22. 

Sophomore  Year,  Second  Semester,  1  to  12  credits. 
Cer.  29.  Ceramic  Laboratory. 
Taken  with  Cer.  23. 

Junior  Year,  First  Semester,  1  to  12  credits. 
Cer.  30.  Ceramic  Laboratory. 
Taken  with  Cer.  24. 

Junior  Year,  Second  Semester,  1  to  12  credits. 

Cer.  31.  Ceramic  Laboratory. 
Taken  with  Cer.  25. 

Senior  Year,  First  Semester,  1  to  12  credits. 
Cer.  32.  Ceramic  Laboratory. 
Taken  with  Cer.  26. 

Senior  Year,  Second  Semester,  1  to  12  credits. 
Cer.  33.  Ceramic  Laboratory. 

Preparation  required:  Cer.  16,  or  Cer.  20. 

Graduate  Work,  First  Semester,  2  to  20  credits. 
Cer.  34.  Ceramic  Laboratory. 

Preparation  required:  Cer.  33. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 

Cer.  35.  Laboratory  Work  in  Glass  Making  and  Manipulation. 
Taken  with  Cer.  9. 

Junior  Year,  First  Semester,  2  credits. 
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Cer.  36.  Laboratory  Work  in  Glass  Making  and  Manipulation. 
Preparation  required:  Cer.  35.  Taken  with  Cer.  10. 
Junior  Year,  Second  Semester,  2  credits. 

Cer.  37.  Laboratory  Work  in  Glass  Making  and  Manipulation. 
Preparation  required:  Cer.  36. 
Senior  Year,  First  Semester,  2  credits. 

Cer.  38.  Laboratory  Work  in  Glass  Making  and  Manipulation. 
Preparation  required:  Cer.  37. 
Senior  Year,  Second  Semester,  2  credits. 

Cer.  39.  Laboratory  Work  in  Glass  Making  and  Manipulation. 
Taken  with  Cer.  35. 

Junior  Year,  First  Semester,  1  to  12  credits. 

Cer.  40.  Laboratory  Work  in  Glass  Making  and  Manipulation. 
Taken  with  Cer.  36. 

Junior  Year,  Second  Semester,  1  to  12  credits. 

Cer.  41.  Laboratory  Work  in  Glass  Making  and  Manipulation. 
Taken  with  Cer.  37. 

Senior  Year,  First  Semester,  1  to  12  credits. 

Cer.  42.  Laboratory  Work  in  Glass  Making  and  Manipulation. 
Taken  with  Cer.  38. 

Senior  Year,  Second  Semester,  1  to  12  credits. 

Cer.  43.  Laboratory  Work  in  Glass  Making  and  Manipulation. 
Preparation  required:  Cer.  38. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Cer.  44.  Laboratory  Work  in  Glass  Making  and  Manipulation. 
Preparation  required:  Cer.  43. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Cer.  45.  Practical  Work  in  Ceramics. 
Preparation  required:  Cer.  1,  2. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  46.  Practical  Work  in  Ceramics. 
Preparation  required:  Cer.  45. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer,  47.  Practical  Work  in  Ceramics. 
Preparation  required:  Cer.  46. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  48.  Practical  Work  in  Ceramics. 
Preparation  required!  Cer.  47. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  49.  Practical  Work  in  the  Manufacture  of  Brick,  Tile,  Terra  Cotta, 

etc. 

Pre  pa  ration  required :  Cer.  3,  4. 

Sophomore  Yenr,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  50.  Practical  Work  in  the  Manufacture  of  Brick,  Tile,  Terra  Cotta, 
etc 

Preparation  required:  Cer.  49. 

Junior  Year,  Summer  V  acation,  4  to  12  weeks,  6  to  18  credits. 
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Cer.  51.  Practical  Work  in  the  Manufacture  of  Brick,  Tile,  Terra  Cotta, 
etc. 

Preparation  required:  Cer.  50. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  52.  Practical  Work  in  the  Manufacture  of  Brick,  Tile,  Terra  Cotta, 
etc. 

Preparation  required:  Cer.  51. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  53.  Practical  Work  in  Limes,  Plasters,  and  Cements. 
Preparation  required :  Cer.  5,  6. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  54.  Practical  Work  in  Limes,  Plasters,  and  Cements. 
Preparation  required:  Cer.  53. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  55.  Practical  Work  in  Limes,  Plasters,  and  Cements. 
Preparation  required :  Cer.  54. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  56.  Practical  Work  in  Limes,  Plasters,  and  Cements. 
Preparation  required :  Cer.  55. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  57.  Practical  Work  in  Cement  Manufacture. 
Preparation  required:  Cer.  5,  6. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  58.  Practical  Work  in  Cement  Manufacture. 
Preparation  required:  Cer.  13,  14,  57. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  59.  Practical  Work  in  Cement  Manufacture. 
Preparation  required :  Cer.  58. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  60.  Practical  Work  in  Cement  Manufacture. 
Preparation  required:  Cer.  59,  72,  73. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  61.  Practical  Work  in  Concrete  Construction. 
Preparation  required:  Cer.  12. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  62.  Practical  Work  in  Concrete  Construction. 
Preparation  required:  Cer.  61. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  63.  Practical  Work  in  Concrete  Construction. 
Preparation  required :  Cer.  62. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  64.  Practical  Work  in  Glass  Making. 
Preparation  required:  Cer.  9,  10. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  65.  Practical  Work  in  Glass  Making. 
Preparation  required :  Cer.  64. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
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Cer.  66.  Practical  Work  in  Glass  Making. 
Preparation  required :  Cer.  65. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Cer.  67.  Research  Work  in  Ceramics. 
Preparation  required :  Cer.  26. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Cer.  68.  Research  Work  in  Ceramics. 
Preparation  required:  Cer.  67. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Cer.  69.  Research  Work  in  the  Manufacture  of  Brick,  Tile,  Terra  Cotta, 
etc. 

Preparation  required:  Cer.  17,  18. 

Graduate  Work,  First  Semester,  2  to  20  credits. 

Cer.  70.  Research  Work  in  the  Manufacture  of  Brick,  Tile,  Terra  Cotta, 
etc. 

Preparation  required :  Cer.  69. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 

Cer.  71.  Research  Work  in  the  Manufacture  of  Pottery  and  Porcelain. 
Preparation  required:  Cer.  19,  20. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Cer.  72.  Research  Work  in  the  Manufacture  of  Pottery  and  Porcelain. 
Preparation  required:  Cer.  71. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Cer.  73.  Research  Work  in  Cement  Manufacture,  Properties,  and  Uses. 
Preparation  required:  Cer.  13, 14. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Cer.  74.  Research  Work  in  Cement  Manufacture,  Properties,  and  Uses. 
Preparation  required:  Cer.  73. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Cer.  75.  Research  Work  in  Concrete  Manufacture,  Properties,  and  Uses. 
Preparation  required:  Cer.  16. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Cer.  76.  Research  Work  in  Concrete  Manufacture,  Properties,  and  Uses. 
Preparation  required:  Cer.  75. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Cer.  77.  Research  Work  in  Glass  Making. 
Preparation  required :  Cer.  37,  38. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Or.  78.  Research  Work  in  Glass  Making. 
Preparation  required:  Cer.  77. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Or.  79.  Research  Work  in  Clay  Working. 
Preparation  required:  Cer.  1,  2,  12. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Or.  80.  Research  Work  in  Clay  Working. 
Preparation  required:  Or.  79. 
Graduate  Work,  Seeond  Semester,  2  to  20  credits. 
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The  term  Ceramics  is  used  here  in  its  broadest  sense  to  include  not 
only  brick,  tile,  terra  cotta,  pottery,  and  porcelain  manufactures,  but  also 
limes,  plasters,  cements,  concretes,  glass  making,  etc. 

The  intention  in  the  instruction  in  Ceramics  is  to  train  the  student 
thoroughly  in  the  principles  or  science  of  the  subject,  and  then  give  him 
sufficient  practical  experience  in  the  application  of  those  principles  so  he 
can  assimilate  and  understand  them. 

II.  GEOLOGY 

The  courses  in  Geology  are  especially  adapted  to  the  needs  of  the 
prospector,  the  explorer,  the  teacher,  the  engineer,  the  petrographer,  the 
geologist,  the  miner,  the  quarryman,  and  all  others  who  desire  to  under- 
stand the  connection  and  the  structural  relations  that  rock-masses  bear 
to  one  another,  and  to  the  valuable  deposits  that  they  contain.  The 
courses  treat  of  the  origin  and  alteration  of  the  rocks,  of  volcanic  and 
earthquake  action,  sedimentation,  metamorphism,  jointing,  faulting, 
cleavage,  mountain  building,  eruptive  rocks,  and  crystalline  schists;  the 
action  of  air,  surface  and  underground  waters,  and  life,  especially  in 
their  relations  to  the  problems  that  the  mining  geologist,  miner,  and 
quarryman  have  to  meet.  The  student  has  brought  before  him  con- 
stantly the  various  problems  that  arise  in  practical  work  and  the 
methods  of  their  solution. 

These  courses  enlarge  upon  and  complete  much  that  is  more  briefly 
touched  upon  in  Mineralogy  and  Petrography.  The  instruction  is  given 
by  lectures  and  by  recitations  based  upon  the  lectures  and  upon  various 
text  books. 

Geol.  1.  Principles  of  Physical  Geography. 
Freshman  Year,  First  Semester,  2  credits. 

Geol.  2.  Physical  Geography  (Meteorology.) 
Preparation  required:  Geol.  1. 
Freshman  Year,  Second  Semester,  2  credits. 

Geol.  3.  Advanced  Physical  Geography. 
Preparation  required:  Geol.  2  or  5. 
Sophomore  Year,  First  Semester,  2  credits. 

Geol.  4.  Advanced  Physical  Geography. 
Preparation  required:  Geol.  3  or  6. 
Sophomore  Year,  Second  Semester,  2  credits. 

The  work  in  Physical  Geography  will  cover  the  general  principles  of 
the  subject,  especially  earth  sculpture,  meteorology,  and  the  action  of 
the  forces  at  work  to  modify  the  earth's  surface  and  their  effects  upon 
the  various  industries. 

Geol.  5.  General  Geology. 
Taken  with  Min.  1. 

Freshman  Year,  First  Semester,  2  credits. 

Under  this  head  instruction  is  given  by  means  of  text-books  and  lec- 
tures on  the  general  principles  of  geological  science,  including  the  prob- 
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able  origin  and  structure  of  the  earth;  volcanic  and  earthquake  action; 
the  destructive  and  reconstructive  action  of  air  and  water,  both  surface 
and  subterranean;  the  important  earth-building  minerals  and  rocks,  their 
alterations  and  accidents;  and  life  and  its  order  of  succession  on  this 
globe. 

Geol.  6.  Engineering  and  Field  Geology. 

Preparation  required:  Min.  1;  Geol.  5.  Taken  with  Min.  2. 
Freshman  Year,  Second  Semester,  2  credits. 

This  course  is  intended  to  cover  the  general  principles  of  Geology  in 
their  applications  in  Physical,  Chemical,  Stratigraphical,  Engineering, 
and  Field  Geology. 

Geol.  7.  Volcanoes  and  Earthquakes. 

Preparation  required:  Geol.  5,  6;  Pet.  1.  Taken  with  Pet.  2. 
Sophomore  Year,  Second  Semester,  2  credits. 

This  course  will  treat  of  volcanic  and  earthquake  phenomena  and 
such  other  phenomena  as  appear  to  be  dependent  upon  the  earth's 
heated  interior.  It  is  especially  intended  as  an  aid  in  the  studj>-  of  the 
rocks,  metamorphism,  and  ore  deposits. 

Geol.  8.  (251)  Stratigraphical  Geology. 

Preparation  required:  Geol.  5,  6.  Taken  with  229. 
Junior  Year,  First  Semester,  3  credits. 

Geol.  9.  Physical  and  Chemical  Geology. 

Preparation  required:  Geol.  5,  6,  7;  Pet.  1,  2.  Taken  with  Pet.  3. 
J unior  Year,  First  Semester,  2  credits. 

Geol.  10.  Physical  and  Chemical  Geology. 

Preparation  required :  Geol.  9.  Taken  with  Pet.  4. 
Junior  Year,  Second  Semester,  2  credits. 

Courses  9  and  10  in  Geology  will  treat  of  the  structure  of  the  earth's 
interior,  the  principles  and  evidences  relating  thereto,  the  applications 
of  physical  and  chemical  principles  to  the  earth's  development,  and  to 
its  modifications.  This  work  is  especially  intended  to  train  the  student 
for  his  subsequent  work  as  an  engineer,  miner,  prospector,  and  geologist. 

Geol.  11.  Azoic  or  Archaean  Geology. 

Preparation  required:  Geol.  5,  6,  7,  9,  10;  Pet.  3,  4.  Taken  with  Pet.  5. 
Senior  Year,  First  Semester,  2  credits. 

Geol.  12.  Azoic  or  Archaean  Geology. 

Preparation  required:  Geol.  11.  Taken  with  Pet.  6. 
Senior  Year,  Second  Semester,  2  credits. 

In  courses  11  and  12  are  taken  up  the  history  of  the  discussions  re- 
Uiting  to  the  Azoic  or  Archaean  system,  and  the  development  of  the 
views  relating  thereto.  It  will  describe  the  rocks,  their  mode  of  forma- 
tion, the  various  subdivisions  of  the  system,  and  the  evidences  upon 
which  they  are  based. 

The  instruction  will  be  given  by  lectures  and  by  the  study  of  the 
lite  rut  ure. 
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Geol.  13.  Paleozoic  Geology. 
Taken  with  Geol.  18. 
Junior  Year,  First  Semester,  2  credits. 

This  course  is  intended  to  give  the  student  a  fair  working  knowledge 
of  the  Cambrian,  Ordovician,  Silurian,  Mississippian,  Pennsylvanian,  and 
Permian  periods.  It  will  treat  of  the  physical  conditions  and  life  of 
those  periods.  It  should  be  taken  in  connection  with  the  laboratory 
study  of  Paleontology. 

Geol.  14.  Mesozoic  and  Cenozoic  Geology. 
Preparation  required:  Geol.  13. 
Junior  Year,  Second  Semester,  2  credits. 

In  this  course  it  is  intended  to  give  a  fair  working  knowledge  of  the 
Triassic,  Jurassic,  Comanchean,  Cretaceous,  Eocene,  Miocene,  Pliocene, 
Pleistocene,  and  Recent  Periods.  It  will  treat  of  the  life  and  physical 
conditions  of  those  periods.  It  should  be  taken  in  connection  with 
the  laboratory  study  of  Paleontology. 

Geol.  15.  Glacial  Geology. 

Preparation  required:  Geol.  5,  6. 
Junior  Year,  First  Semester,  2  credits. 

Geol.  16.  Glacial  Geology. 

Preparation  required:  Geol.  15. 
Junior  Year,  Second  Semester,  2  credits. 

Courses  15  and  16  relate  to  the  general  phenomena  of  ancient  and 
modern  glaciation,  with  particular  attention  given  to  North  America  and 
Europe. 

Geol.  17.  Prehistoric  Man. 

Preparation  required:  Geol.  16. 

Senior  Year,  First  Semester,  2  credits. 
Geol.  18.  Prehistoric  Man. 

Preparation  required:  Geol.  17. 

Senior  Year,  Second  Semester,  2  credits. 

Courses  17  and  18  treat  of  the  various  evidences  of  the  presence 
of  man  in  the  Pleistocene  and  Recent  Periods,  as  well  as  the  questions 
relating  to  his  earlier  appearance.  Attention  is  further  given  to  the 
correlated  geology. 

Geol.  19.  Geology  of  the  United  States. 
Preparation  required:  Geol.  5,  6,  8,  9,  10. 
Senior  Year,  First  Semester,  2  credits. 

Geol.  20.  Geology  of  the  United  States. 
Preparation  required:  Geol.  19. 
Senior  Year,  Second  Semester,  2  credits. 

In  these  courses  particular  attention  is  given  to  the  Paleontology  and 
Stratigraphical  Geology  of  the  United  States. 

Geol.  21.  Geology  of  Pennsylvania. 

Preparation  required:  Geol.  19.  Taken  with  Geol.  20. 
Senior  Year,  Second  Semester,  2  credits. 

Attention  is  given  in  this  course  to  the  topography  of  the  State,  its 
various  geological  formations,  their  distribution  and  relations,  and  to 
their  economic  deposits  and  fossils. 
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Geol.  22.  The  Philosophy  of  Geology. 

Preparation  required:  Geol.  5,  6,  7,  8,  9,  10,  11,  12,  13,  14;  Pet.  1,  2, 
3,  4,  5,  6. 

Graduate  Work,  First  Semester,  2  credits. 

Geol.  23.  The  Philosophy  of  Geology. 
Preparation  required:  Geol.  22. 
Graduate  Work,  Second  Semester,  2  credits. 

Courses  22  and  23  in  Geology  will  take  up  the  modes  of  thought  em- 
ployed in  modern  geological  reasoning  and  discuss  the  soundness  of  the 
principles  involved. 

Geol.  24.  History  of  Geology  and  Paleontology. 

Preparation  required:  Geol.  5,  6,  7,  8,  9,  10,  11,  12,  13,  14;  Pet.  1,  2, 
3,  4,  5,  6. 

Graduate  W ork,  First  Semester,  2  credits. 

Geol.  25.  History  of  Geology  and  Paleontology. 
Preparation  required:  Geol.  24. 
Graduate  Work,  Second  Semester,  2  credits. 

In  these  courses  will  be  traced  the  evolution  of  opinions  in  Geology, 
Petrography,  and  Paleontology  in  order  that  the  student  may  obtain  a 
clear  understanding  of  the  development  of  these  sciences. 

Geol.  26.  Field  Geology  and  Geological  Surveying  and  Mapping.  (2) 
Taken  with  Geol.  5. 

Freshman  Year,  First  Semester,  2  credits. 

Geol.  27.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required:  Geol.  26.  Taken  with  Geol.  6. 
Freshman  Year,  Second  Semester,  2  credits. 

Geol.  28.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required:  Geol.  27. 
Sophomore  Year,  First  Semester,  2  credits. 

Geol.  29.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required:  Geol.  28. 
Sophomore  Year,  Second  Semester,  2  credits. 

Geol.  30.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required:  Geol.  29. 
Junior  Year,  First  Semester,  2  credits. 

Geol.:}].  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required:  Geol.  30. 
Junior  Year,  Second  Semester,  2  credits. 

Geol.  32.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required:  Geol.  31. 
Senior  Year,  I  'irst  Semester,  2  credits. 

GeoLSS,  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required:  Geol.  32. 
Senior  Year,  Seeond  Semester,  2  credits. 

Geol.  34.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Taken  with  Geol.  26. 

Freshman  Year,  Pint  Semester,  1  to  12  credits. 
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Geol.  3.5.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Taken  with  Geol.  27. 

Freshman  Year,  Second  Semester,  1  to  12  credits. 

Geol.  36.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Taken  with  Geol.  28. 

Sophomore  Year,  First  Semester,  1  to  12  credits. 

Geol.  37.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Taken  with  Geol.  29. 

Sophomore  Year,  Second  Semester,  1  to  12  credits. 

Geol.  38.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required :  Geol.  29. 
J unior  Year,  First  Semester,  1  to  12  credits. 

Geol.  39.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required :  Geol.  30. 
J  unior  Year,  Second  Semester,  1  to  12  credits. 

Geol.  40.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required:  Geol.  31. 
Senior  Year,  First  Semester,  1  to  12  credits. 

Geol.  41.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required :  Geol.  32. 
Senior  Year,  Second  Semester,  1  to  12  credits. 

Geol.  42.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required :  Geol.  33. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Geol.  43.  Field  Geology  and  Geological  Surveying  and  Mapping. 
Preparation  required:  Geol.  33  and  42. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Geol.  44.  Practical  Work  in  Geology. 
Preparation  required:  Geol.  27. 

Freshman  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Geol.  45.  Practical  Work  in  Geology. 
Preparation  required:  Geol.  29. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits, 

Geol.  46.  Practical  Work  in  Geology. 
Preparation  required:  Geol.  31. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Geol.  47.  Practical  Work  in  Geology. 
Preparation  required:  Geol.  33. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Geol.  48.  Practical  Work  in  Geology. 
Preparation  required:  Geol.  43. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

The  courses  in  the  Geological  Laboratory  are  intended  to  supplement 
the  work  in  Geology  and  Mining.  It  is  purposed  to  train  the  student  in 
the  practical  methods  of  observation  in  the  field  and  in  making  his  own 
maps  and  sections  in  the  laboratory.  Excursions  will  be  taken  for  the 
purpose  of  field  study. 
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Geol.  49.  Research  Work  in  Geology. 

Preparation  required:  Geol.  5,  6,  7,  9,  10,  11,  12,  or  Geol.  5,  6,  8,  13,  14, 
19,  20. 

Graduate  Work,  First  Semester,  2  to  20  credits. 

Geol.  50.  Research  Work  in  Geology. 
Preparation  required:  Geol.  49. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

III.  METALLURGY 

Met.  1.  The  Principles  of  Metallurgy. 

Preparation  required:  185,  186,  194;  Min.  1,  2;  Geol.  5,  6;  M.  Geol.  1. 

Taken  with  Met.  7,  Ore  1. 

Sophomore  Year,  First  Semester,  2  credits. 

This  is  an  elementary  course,  giving  the  principles  which  underlie  the 
general  subject  of  Metallurgy.  It  deals  briefly  with  fuels,  fluxes,  slags, 
furnaces,  refractory  materials,  metallurgical  processes,  and  aims  to 
cover  the  entire  field  in  preparation  for  the  more  detailed  courses  which 
are  given  later. 

Met.  2.  Fuels,  Calorimetry,  Pyrometry,  etc. 
Taken  with  210;  Met.  1. 
Sophomore  Year,  First  Semester,  2  credits. 

Met.  3.  Fuels,  Calorimetry,  Pyrometry,  etc. 
Preparation  required:  Met.  2. 
Sophomore  Year,  Second  Semester,  2  credits. 

Attention  is  paid  to  the  preparation,  properties,  uses,  and  valuation 
of  fuels,  and  the  different  forms  of  calorimeters,  and  the  methods  of 
determining  the  heating  values  of  fuels  are  carefully  studied.  The 
measurement  of  high  temperatures  upon  which  the  successful  applica- 
tion of  metallurgical  principles  rests  is  treated  very  fully. 

Met.  4.  Furnaces  and  Refractory  Materials. 
Preparation  required:  M.  Geol.  1. 
Sophomore  Year,  First  Semester,  2  credits. 

Met.  5.  Furnaces  and  Refractory  Materials. 

Preparation  required:  Met.  1,  2,  4;  M.  Geol.  1,  2.  Taken  with  Met.  3. 
Sophomore  Year,  Second  Semester,  2  credits. 

The  manufacture,  properties,  uses,  and  testing  of  the  various  materials 
employed  for  furnace  linings,  crucibles  and  in  other  metallurgical  opera- 
lions,  to  withstand  the  action  of  heat  and  slags,  such  as  fire  clays,  fire 
brick,  ganister,  chromite,  magnesite,  silica,  and  others.  Also  construc- 
tion and  use  of  furnaces. 
Met.  6.  Alloys,  etc. 

Preparation  required]  Met.  1,  13.  Taken  with  Met.  8,  14. 

Sophomore  Year,  Second  Semester,  2  credits. 

TUa  course  treats  of  the  manufacture,  properties,  and  uses  of  alloys, 
inch  U  brasses,  bronzes,  fusible  metals,  solders,  friction  metals,  etc. 
Met.  7.  Metallurgical  Calculations. 

Preparation  required:  185,  186,  194.  Taken  with  Met.  1. 

Sophomore  Yeur,  First  Semester,  2  credits. 
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Met.  8.  Metallurgical  Calculations. 

Preparation  required:  Met.  7.  Taken  with  Met.  3. 
Sophmore  Year,  Second  Semester,  2  credits. 

Met.  9.  Metallurgical  Calculations. 
Preparation  required:  Met.  8.  Taken  with  Met.  15,  or  19,  or  28. 
Junior  Year,  First  Semester,  2  credits. 

Met.  10.  Metallurgical  Calculations. 

Preparation  required:  Met.  9.  Taken  with  Met.  16,  or  20,  or  29,  or  32. 
Junior  Year,  Second  Semester,  2  credits. 

Met.  11.  Metallurgical  Calculations. 

Preparation  required:  Met.  10.  Taken  with  Met.  17,  or  21,  or  23,  or  25, 

or  26,  or  30,  or  33. 

Senior  Year,  First  Semester,  2  credits. 

Met.  12.  Metallurgical  Calculations. 
Preparation  required:  Met.  11.  Taken  with  Met.  18,  or  22,  or  24,  or  27, 
or  31,  or  34. 

Senior  Year,  Second  Semester,  2  credits. 

The  courses  in  Metallurgical  Calculations  deal  with  the  solution  of 
such  problems  as  the  metallurgist  will  be  called  upon  to  solve,  and 
which  involve  the  application  of  chemical  and  metallurgical  knowledge. 

Met.  13.  Metallography — The  Microscopic  Study  of  Metals  and  Alloys. 
Taken  with  Met.  1. 

Sophomore  Year,  First  Semester,  2  credits. 

Met.  14.  Metallography — The  Microscopic  Study  of  Metals  and  Alloys. 
Preparation  required:  Met.  1,  13.  Taken  with  Met.  6. 
Sophomore  Year,  Second  Semester,  2  credits. 

Metallography  deals  with  the  theories  of  heat  treatment  of  metals  and 
alloys,  and  with  the  methods  of  making  the  structure  visible.  It  also 
considers  the  influences  of  changes  of  structure  in  the  properties  of  the 
metals  or  alloys. 

Met.  15.  Metallurgy  of  Iron,  Foundry  Work,  etc. 

Preparation  required:  187;  Met.  1,  2,  3,  4,  5,  7,  8,  13,  14;  Ore  1. 
Taken  with  Met.  9;  M.  Geol.  4. 
Junior  Year,  First  Semester,  2  credits. 

Met.  16.  Metallurgy  of  Iron,  Foundry  Work,  etc. 

Preparation  required:  Met.  15.  Taken  with  Met.  10;  M.  Geol.  5. 
Junior  Year,  Second  Semester,  2  credits. 

The  courses  relating  to  the  Metallurgy  of  Iron  deal  in  detail  with 
all  the  phases  of  furnace  practice  and  foundry  work.  Some  of  the  topics 
considered  are  as  follows:  The  furnace  burden,  ore  mixing,  the  calcula- 
tion of  furnace  burdens,  the  operation  of  the  blast  furnace,  the  chem- 
istry of  the  production  of  pig  iron,  the  use  of  the  dry  air  blast,  the 
properties  of  pig  iron,  the  grading  of  pig  iron,  the  testing  of  pig  iron, 
the  foundry,  methods  of  remelting,  cupolas,  charging  cupolas,  air  fur- 
naces, crucibles,  making  castings,  properties  of  cast  iron,  effects  of 
methods  of  remelting  on  the  composition  and  properties  of  cast  iron, 
testing  cast  iron  for  foundry  uses,  malleable  cast  iron,  wrought  iron,  etc. 
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Met.  17.  (277)  The  Metallurgy  of  Steel. 

Preparation  required:  Met.  16.  Taken  with  Met.  11. 
Senior  Year,  First  Semester,  3  credits. 

Met.  18.  The  Metallurgy  of  Steel. 

Preparation  required:  Met.  17.  Taken  with  Met.  12. 
Senior  Year,  Second  Semester,  2  credits. 

The  courses  on  the  Metallurgy  of  Steel  comprise  a  study  of:  (1) 
The  Bessemer  process,  the  chemistry  of  the  acid  and  basic  Bessemer 
processes,  the  theory  and  construction  of  gas  producers,  the  open- 
hearth  or  Siemens  process,  acid  and  basic,  and  the  production  of  steel 
castings;  (2)  the  mechanical  treatment  of  steel,  including  a  study  of 
the  five  leading  types  of  rolling  mills  and  the  four  processes  for  the 
manufacture  of  steel  tubes;  (3)  the  heat  treatment  of  steel.  Visits  of 
inspection  are  made  to  a  number  of  the  very  excellent  steel  and  tube 
mills  in  the  vicinity  of  Pittsburg. 

Met.  19.  Metallurgy  of  Gold  and  Silver. 

Preparation  required:  187;  Met.  1,  2,  3,  4,  5;  Ore  1.    Taken  with 

Met.  9;  M.  Geol.  4. 

Junior  Year,  First  Semester,  2  credits. 

Met.  20.  Metallurgy  of  Gold  and  Silver. 

Preparation  required:  Met.  19.  Taken  with  Met.  10;  M.  Geol.  5. 

Junior  Year,  First  Semester,  2  credits. 
Met.  21.  Metallurgy  of  Copper. 

Preparation  required:  187;  Met.  1,  2,  3,  4,  5;  M.  Geol.  4,  5;  Ore  1. 

Taken  with  Met.  11. 

Senior  Year,  First  Semester,  2  credits. 

Met.  22.  Metallurgy  of  Copper. 

Preparation  required:  Met.  21.  Taken  with  Met.  12. 
Senior  Year,  Second  Semester,  2  credits. 

The  courses  in  the  Metallurgy  of  Copper  cover  the  production  and 
properties  of  copper,  including  roasting  of  the  ores,  the  blast  furnace 
matting  processes,  the  reverberatory  matting  processes,  pyritic  smelting, 
Bessemerizing  mattes,  reverberatory  processes  for  obtaining  copper,  the 
refining  of  copper,  electrolytic  refining,  etc. 
Met.  23.  Metallurgy  of  Lead. 

Preparation  required:  187;  Met.  1,  2,  3,  4,  5;  M.  Geol.  4,  5;  Ore.  1. 

Taken  with  Met.  11. 

Senior  Year,  First  Semester,  2  credits. 
Met  £4.  Metallurgy  of  Lead. 

Preparation  required:  Met.  23.  Taken  with  Met.  12. 

Senior  Year,  Second  Semester,  2  credits. 

The  courses  in  the  Metallurgy  of  Lead  cover  the  preparation  and 
propertlei  of  lead,  including  the  roasting  of  the  ores,  the  blast  furnace 
procefl  ftf,  the  hearth  processes,  the  reverberatory  processes,  the  methods 
of  extracting  silver  and  gold,  and  the  refining  of  lead. 
Met.  -2!>.  The  Metallurgy  of  Zinc. 

Preparation  required i  ist;  Met.  1,  2,  3,  4,  5;  M.  Geol.  4,  5;  Ore.  1. 

Taken  with  Met.  11. 

Senior  Year,  First  Semester,  2  credits. 
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Met.  26.  The  Metallurgy  of  the  Minor  Metals. 

Preparation  required:  187;  Met.  1,  2,  3,  4,  5,;  M.  Geol.  4,  5;  Ore.  1. 

Taken  with  Met.  11. 

Senior  Year,  First  Semester,  2  credits. 

Met.  27.  The  Metallurgy  of  the  Minor  Metals. 

Preparation  required:  Met.  1,  2,  3,  4,  5;  M.  Geol.  4,  5. 
Taken  with  Met.  12. 

Senior  Year,  Second  Semester,  2  credits. 

Courses  26  and  27  treat  of  the  production  and  properties  of  the  less 
important  metals,  such  as  zinc,  tin,  antimony,  nickel,  chromium,  mangan- 
ese, etc. 

Met.  28.  Hydro-Metallurgy. 

Preparation  required:  187,  Met.  1,  2,  3,  4,  5;  M.  Geol.  4,  5;  Ore.  1. 

Taken  with  Met.  9. 

Junior  Year,  First  Semester,  2  credits. 

Met.  29.  Hydro-Metallurgy. 

Preparation  required:  Met.  28.  Taken  with  Met.  10. 
J unior  Year,  Second  Semester,  2  credits. 

Met.  30.  Hydro-Metallurgy. 

Preparation  required:  Met.  29.  Taken  with  Met.  11. 
Senior  Year,  First  Semester,  2  credits. 

Met.  31.  Hydro-Metallurgy. 

Preparation  required:  Met.  30.  Taken  with  Met.  12. 
Senior  Year,  Second  Semester,  2  credits. 

The  courses  in  Hydro-Metallurgy  include  experiments  with  wet  pro- 
cesses of  extracting  metals  from  their  ores,  and  tests  to  determine  the 
availability  of  such  wet  processes  for  particular  ores. 

Met.  32.  Electro-Metallurgical  Processes. 

Preparation  required:  187,  210;  Met.  1,  2,  3,  4,  5;  Ore.  1;  M.  Geol.  4,5. 
Taken  with  Met.  9. 

Junior  Year,  First  Semester,  2  credits. 

Met.  33.  Electro-Metallurgical  Processes. 

Preparation  required:  Met.  32.  Taken  with  Met.  10. 
Junior  Year,  Second  Semester,  2  credits. 

Met.  34.  Electro-Metallurgical  Processes. 

Preparation  required:  Met.  33.  Taken  with  Met.  11. 
Senior  Year,  First  Semester,  2  credits. 

Met.  35.  Electro-Metallurgical  Processes. 
Preparation  required:  Met.  34. 
Senior  Year,  Second  Semester,  2  credits. 

The  courses  in  the  Electro-Metallurgical  Processes  treat  of  those  met- 
allurgical processes  in  which  electricity  plays  a  part,  such  as  the  electric 
furnace  methods  of  producing  iron  and  steel,  aluminum,  ferro  alloys,  elec- 
trolytic methods  of  refining  of  copper,  lead,  gold,  and  silver. 

Met.  36.  Metallurgical  Designing. 

Preparation  required:  370,  371;  Met.  1,  4,  5.  Taken  with  Met.  15,  or  19, 
or  28,  or  32. 

Junior  Year,  First  Semester,  1  to  12  credits. 
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Met.  37.  Metallurgical  Designing. 

Preparation  required:  Met.  36.  Taken  with  Met.  16,  or  20,  or  29,  or  33. 
Junior  Year,  Second  Semester,  1  to  12  credits. 

Met.  38.  Metallurgical  Designing. 

Preparation  required:  Met.  37.  Taken  with  Met.  17,  or  21,  or  23,  or 

25,  or  26,  or  30,  or  34. 

Senior  Year,  First  Semester,  1  to  12  credits. 

Met.  39.  Metallurgical  Designing. 

Preparation  required:  Met.  38.  Taken  with  Met.  18,  of  22,  or  24,  or 
27,  or  31,  or  35. 

Senior  Year,  Second  Semester,  1  to  12  credits. 

Metallurgical  Designing  covers  the  designing  of  furnaces,  smelting 
plants,  ore  dressing  machinery,  ore  dressing  plants,  and  other  metallurgi- 
cal or  ore  dressing  apparatus. 

Met.  40.  Metallurgical  Laboratory. 
Taken  with  Met.  1,  or  2,  or  4. 
Sophomore  Year,  First  Semester,  2  credits. 

Met.  41.  Metallurgical  Laboratory. 

Preparation  required:  Met.  1,  40.  Taken  with  Met.  3,  or  5,  or  6. 
Sophomore  Year,  Second  Semester,  2  credits. 

Met.  42.  Metallurgical  Laboratory. 

Preparation  required:  Met.  40,  41.  Taken  with  Met.  15,  or  19. 
Junior  Year,  First  Semester,  2  credits. 

Met.  43.  Metallurgical  Laboratory. 

Preparation  required:  Met.  42.  Taken  with  Met.  16  or  20. 

Junior  Year,  Second  Semester,  2  credits. 
Met.  44.  Metallurgical  Laboratory. 

Preparation  required:  Met.  40,  41.  Taken  with  Met.  17,  or  21,  or  23,  or 

25,  or  26. 

Senior  Year,  First  Semester,  2  credits. 
Met.  45.  Metallurgical  Laboratory. 

Preparation  required:  Met.  44.  Taken  with  Met.  18,  or  22,  or  24,  or  27. 

Senior  Year,  Second  Semester,  2  credits. 
Met.  46.  Metallurgical  Laboratory. 

Taken  with  Met.  40. 

Sophomore  Year,  First  Semester,  1  to  12  credits. 
Met.  47.  Metallurgical  Laboratory. 
Taken  with  Met.  41. 

Sophomore  Year,  Second  Semester,  1  to  12  credits. 
Met.  18.  Metallurgical  Laboratory. 
Taken  with  Met.  42. 

.Junior  Year,  First  Semester,  1  to  12  credits. 
Met.  49.  Metallurgical  Laboratory. 

Taken  with  Met.  43. 

J  uuior  Yrar,  Second  Semester,  1  to  12  credits. 

Met.  50.  Metallurgical  Laboratory.  * 
Takrn  with  Met.  44. 

Senior  Year,  First  Semester,  1  to  12  credits. 


DEPARTMENTS  OF  INSTRUCTION 


4? 


Met.  51.  Metallurgical  Laboratory. 
Taken  with  Met.  45. 

Senior  Year,  Second  Semester,  1  to  12  credits. 

Met.  52.  Hydro-Metallurgical  Laboratory. 

Preparation  required:  187,  210;  Met.  40,  41.  Taken  with  Met.  28. 
Junior  Year,  First  Semester,  2  credits. 

Met.  53.  Hydro-Metallurgical  Laboratory. 

Preparation  required:  Met.  52.  Taken  with  Met.  29. 
Junior  Year,  Second  Semester,  2  credits. 

Met.  54.  Hydro-Metallurgical  Laboratory. 

Preparation  required:  Met.  53.  Taken  with  Met.  30. 
Senior  Year,  First  Semester,  2  credits. 

Met.  55.  Hydro-Metallurgical  Laboratory. 

Preparation  required:  Met.  54.  Taken  with  Met.  31. 
Senior  Year,  Second  Semester,  2  credits. 

Met.  56.  Hydro-Metallurgical  Laboratory. 
Taken  with  Met.  52. 

Junior  Year,  First  Semester,  1  to  12  credits. 

Met.  57.  Hvdro-Metallurgical  Laboratory. 
Taken  with  Met.  53. 

Junior  Year,  Second  Semester,  1  to  12  credits. 

Met.  58.  Hvdro-Metallurgical  Laboratory. 
Taken  with  Met.  54. 

Senior  Year,  First  Semester,  1  to  12  credits. 

Met.  59.  Hvdro-Metallurgical  Laboratory. 
Taken  with  Met.  55. 

Senior  Year,  Second  Semester,  1  to  12  credits. 

Met.  60.  Electro-Metallurgical  Laboratory. 

Preparation  required:  187,  210;  Met.  40,  41.  Taken  with  Met.  32. 
Junior  Year,  First  Semester,  2  credits. 

Met.  61.  Electro-Metallurgical  Laboratory. 

Preparation  required:  Met.  60.  Taken  with  Met.  33. 
Junior  Year,  Second  Semester,  2  credits. 

Met.  62.  Electro-Metallurgical  Laboratory. 

Preparation  required:  Met.  61.  Taken  with  Met.  34. 
Senior  Year,  First  Semester,  2  credits. 

Met.  63.  Electro-Metallurgical  Laboratory. 

Preparation  required:  Met.  62.  Taken  with  Met.  35. 
Senior  Year,  Second  Semester,  2  credits. 

Met.  64.  Electro-Metallurgical  Laboratory. 
Taken  with  Met.  60. 

Junior  Year,  First  Semester,  1  to  12  credits. 

Met.  65.  Electro-Metallurgical  Laboratory. 
Taken  with  Met.  61. 

Junior  Year,  Second  Semester,  1  to  12  credits. 
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Met.  66.  Electro-Metallurgical  Laboratory. 
Taken  with  Met.  62. 

Senior  Year,  First  Semester,  1  to  12  credits. 

Met.  67.  Electro-Metallurgical  Laboratory. 
Taken  with  Met.  63. 

Senior  Year,  Second  Semester,  1  to  12  credits. 

Met.  68.  Fire  Assaying. 

Preparation  required:  185,  186;  Min.  1,  2. 
Sophomore  Year,  First  Semester,  2  credits. 

Met.  69.  Fire  Assaying. 

Preparation  required :  Met.  68. 

Sophomore  Year,  Second  Semester,  2  credits. 

Met.  70.  Fire  Assaying. 
Preparation  required:  Met.  69. 
Junior  Year,  First  Semester,  2  credits. 

Met.  71.  Fire  Assaying. 

Preparation  required :  Met.  70. 

Junior  Year,  Second  Semester,  2  credits. 

Met.  72.  Fire  Assaying. 

Preparation  required:  Met.  71. 
Senior  Year,  First  Semester,  2  credits. 

Met.  73.  Fire  Assaying. 

Preparation  required:  Met.  72. 

Senior  Year,  Second  Semester,  2  credits. 

The  courses  in  Fire  Assaying  cover  the  fire  assay  of  lead,  copper,  gold, 
and  silver  ores.  Each  course  consists  of  six  hours  per  week  of  practical 
work  in  the  assay  laboratory,  with  occasional  lectures  and  recitations  on 
the  theory  and  methods  of  fire  assaying. 

The  aim  of  the  course  is  to  afford  a  thorough  training  in  the  theory 
and  practice  of  assaying  lead,  copper,  gold,  and  silver  ores,  according  to 
the  methods  used  in  practical  assay  offices,  and  to  so  train  the  student 
that  he  may  be  able  to  take  up  and  carry  on  this  class  of  work  after 
graduation. 

Met.  74.  Wet  Assaying. 

Preparation  required:  185,  186,  194;  Min.  1,  2.  Taken  with  187,  Met.  !. 

Sophomore  Year,  First  Semester,  2  credits. 
Met.  75.  Wet  Assaying. 

Preparation  required:  Met.  74.  Taken  with  187. 

Sophomore  Year,  Second  Semester,  2  credits. 
Met.  76.  Wet  Assaying. 

Preparation  required:  Met.  75. 

Junior  Year,  First  Semester,  2  credits. 
Met  77.  Wet  Assaying. 

Preparation  required:  Met.  76. 

.Junior  Year,  Second  Semester,  2  credits. 
Met.  7H.  Wet  Assaying. 

Preparation  required:  Met.  77. 

Senior  Year,  First  Semester,  2  credits. 


DEPARTMENTS  OF  INSTRUCTION 


Met.  79.  Wet  Assaying. 

Preparation  required :  Met.  78. 

Senior  Year,  Second  Semester,  2  credits. 

Met.  80.  Wet  Assaying. 

Preparation  required:  Met.  79. 

Graduate  Work,  First  Semester,  2  to  20  credits. 

Met.  81.  Wet  Assaying. 

Preparation  required:  Met.  80. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 

Met.  82.  Assaying  Laboratory. 
Taken  with  Met.  68  or  74. 

Sophomore  Year,  First  Semester,  1  to  12  credits. 

Met.  83.  Assaying  Laboratory. 
Taken  with  Met.  69  or  75. 

Sophomore  Year,  Second  Semester,  1  to  12  credits. 

Met.  84.  Assaying  Laboratory. 

Taken  with  Met.  70  or  76. 

Junior  Year,  First  Semester,  1  to  12  credits. 
Met.  85.  Assaying  Laboratory. 

Taken  with  Met.  71  or  77. 

J unior  Year,  Second  Semester,  1  to  12  credits. 
Met.  86.  Assaying  Laboratory. 

Taken  with  Met.  72  or  73. 

Senior  Year,  First  Semester,  1  to  12  credits. 

Met.  87.  Assaying  Laboratory. 

Taken  with  Met.  73  or  79. 

Senior  Year,  Second  Semester,  1  to  12  credits. 
Met.  88.  Practical  Work  in  Metallurgy. 

Preparation  required:  185,  186,  194;  Min.  1,  2. 

Freshman  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
Met.  89.  Practical  Work  in  Metallurgy. 
Preparation  required:  Met.  1,  2,  3,  4,  5. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
Met.  90.  Practical  Work  in  Metallurgy. 
Preparation  required:  Met.  89. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
Met.  91.  Practical  Work  in  Metallurgy. 
Preparation  reqmred:  Met.  90. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
Met.  92.  Practical  Work  in  Metallurgy. 
Preparation  required:  Met.  91. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
Met.  93.  Practical  Work  in  Assaying. 
Preparation  required:  Met.  68,  or  74. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Met.  94.  Practical  Work  in  Assaying. 
Preparation  required :  Met.  93. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
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Met.  95.  Practical  Work  in  Assaying. 
Preparation  required:  Met.  94. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Met.  96.  Practical  Work  in  Assaying. 
Preparation  required :  Met.  95. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
Met.  97.  Practical  Work  in  Hydro-Metallurgy. 
Preparation  required :  Met.  28,  29. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
Met.  98.  Practical  Work  in  Hydro-Metallurgy. 
Preparation  required :  Met.  97. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  creditsJ 

Met.  99.  Practical  Work  in  Hydro-Metallurgy. 
Preparation  required :  Met.  98. 

Graduate  Work,  Summer  Vacation,    to  12  weeks,  6  to  18  credits. 

Met.  100.  Practical  Work  in  Electro-Metallurgy. 
Preparation  required :  Met.  32,  33. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Met.  101.  Practical  Work  in  Electro-Metallurgy. 
Preparation  required:  Met.  100. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Met.  102.  Practical  Work  in  Electro-Metallurgy. 
Preparation  required:  Met.  101. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
Met.  103.  Research  Work  in  Metallurgy. 

Preparation  required:  Met.  18,  or  20,  or  22,  or  24,  or  25,  or  27. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Met.  104.  Research  Work  in  Metallurgy. 

Preparation  required:  Met.  103. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 
Met.  105.  Research  Work  in  Assaying. 

Preparation  required:  Met.  69,  75. 

Graduate  Work,  First  Semester,  2  to  20  credits. 
Met.  106.  Research  Work  in  Assaying. 

Preparation  required:  Met.  105. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 
Met.  107.  Research  Work  in  Hydro-Metallurgy. 

Preparation  required:  Met.  31. 

Graduate  Work,  First  Semester,  2  to  20  credits. 
Met.  108.  Research  Work  in  Hydro-Metallurgy. 

Preparation  required:  Met.  107. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 
Met.  109.  Research  Work  in  Electro-Metallurgy. 

Preparation  required]  Met.  35. 

Graduate  Work,  First  Semester,  2  to  20  credits. 
Met.  1 10.  Research  Work  in  Electro-Metallurgy. 

Preparation  required!  Met.  109. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 
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IV.  MINERALOGY 

In  these  courses  it  is  intended  to  take  up  the  general  principles  of 
Crystallography,  Mineralogy,  and  Macroscopical  Petrography,  with  the 
corresponding  laboratory  work. 

Min.  1.  Crystallography  and  Mineralogy. 
Taken  with  Min.  185. 
Freshman  Year,  First  Semester,  6  credits. 

Min.  2.  Mineralogy  and  Petrography. 
Preparation  required:  Min.  1. 
Freshman  Year,  Second  Semester,  6  credits. 

Min.  3.  Mineralogy  and  Petrography. 
Preparation  required :  Min.  2. 
Sophomore  Year,  First  Semester,  2  credits. 

Min.  4.  Mineralogy  and  Petrography. 
Preparation  required:  Min.  3. 
Sophomore  Year,  Second  Semester,  2  credits. 

Min.  5.  Mineralogy  and  Petrography. 
Preparation  required :  Min.  4. 
Junior  Year,  First  Semester,  2  credits. 

Min.  6.  Mineralogy  and  Petrography. 
Preparation  required:  Min.  5. 
Junior  Year,  Second  Semester,  2  credits. 

Min.  7.  Mineralogy  and  Petrography. 
Preparation  required :  Min.  6. 
Senior  Year,  First  Semester,  2  credits. 

Min.  8.  Mineralogy  and  Petrography. 

Preparation  required:  Min.  7. 

Senior  Year,  Second  Semester,  2  credits. 
Min.  9.  Mineralogy  and  Petrography. 

Taken  with  Min.  1. 

Freshman  Year,  First  Semester,  1  to  12  credits. 

Min.  10.  Mineralogy  and  Petrography. 

Preparation  required:  Min.  1.  Taken  with  Min.  2. 
Freshman  Year,  Second  Semester,  1  to  12  credits. 

Min.  11.  Mineralogy  and  Petrography. 

Preparation  required :  Min.  2.  Taken  with  Min.  3. 
Sophomore  Year,  First  Semester,  1  to  12  credits. 

Min.  12.  Mineralogy  and  Petrography. 

Preparation  required :  Min.  3.  Taken  with  Min.  4. 
Sophomore  Year,  Second  Semester,  1  to  12  credits. 

Min.  13.  Mineralogy  and  Petrography. 

Preparation  required:  Min.  4.  Taken  with  Min.  5. 

J unior  Year,  First  Semester,  1  to  12  credits. 
Min.  14.  Mineralogy  and  Petrography. 

Preparation  required:  Min.  5.  Taken  with  Min.  6. 

Junior  Year,  Second  Semester,  1  to  12  credits. 
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Min.  15.  Mineralogy  and  Petrography. 

Preparation  required:  Min.  6.  Taken  with  Min.  7. 
Senior  Year,  First  Semester,  1  to  12  credits. 

Min.  16.  Mineralogy  and  Petrography. 

Preparation  required:  Min.  7.  Taken  with  Min.  8. 
Senior  Year,  Second  Semester,  1  to  12  credits. 

Min.  17.  Mathematical  Crystallography. 

Preparation  required:  166,  169,  174;  Min.  1,  2.  Taken  with  Pet.  1. 
Sophomore  Year,  Second  Semester,  2  to  12  credits. 

Min.  18.  Mathematical  Crystallography. 

Preparation  required:  Min.  17.  Taken  with  Pet.  2. 

Sophomore  Year,  Second  Semester,  2  to  12  credits. 

In  Min.  17  and  18  is  taken  up  the  applications  of  Mathematics  in  cal- 
culating the  axial  ratios,  and  the  other  constants  in  crystals,  also  the 
methods  of  projecting  and  drawing  crystals.  It  is  proposed  in  these 
subjects  to  give  a  full  and  complete  course  in  Mathematical  Crystal- 
lography and  crystal  projection.  The  associated  practice  is  taken  in  the 
Crystallographic  Laboratory. 

Min.  19.  Physical  and  Chemical  Mineralogy. 

Preparation  required:  185,  186,  187,  194,  210,  211;  Min.  1,  2,  17,  18. 
Taken  with  188;  Pet.  3. 

J unior  Year,  First  Semester,  2  to  12  credits. 

Min.  20.  Physical  and  Chemical  Mineralogy. 

Preparation  required:  Min.  19.  Taken  with  188,  Pet.  4. 
Junior  Year,  Second  Semester,  2  to  12  credits. 

Min.  21.  Physical  and  Chemical  Mineralogy. 

Preparation  required:  Min.  20.  Taken  with  Pet.  5. 
Senior  Year,  First  Semester,  2  to  12  credits. 

Min.  22.  Physical  and  Chemical  Mineralogy. 

Preparation  required:  Min.  21.  Taken  with  Pet,  6. 
Senior  Year,  Second  Semester,  2  to  12  credits. 

Courses  Min.  19  to  22  are  arranged  for  the  purpose  of  imparting  to 
the  student  a  good  knowledge  of  the  various  physical  properties  of  min- 
erals, including  their  optical  characteristics  and  their  chemical  changes 
or  alterations. 

Min.  23.  Mineralogy  of  the  United  States. 
Preparation  required:  Min.  22. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Min.  24.  Mineralogy  of  the  United  States. 
Preparation  required:  Min.  23. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 
Min.  25.  Mineralogy  of  Pennsylvania. 

Preparation  required:  Min.  23.  Taken  with  Min.  24. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 
Min.  96.  Practical  Work  in  Mineralogy. 

Preparation  required:  Min.  1,  2. 

Freshman  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
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Min.  27.  Practical  Work  in  Mineralogy. 
Preparation  required:  Min.  1,  2. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Min.  28.  Practical  Work  in  Mineralogy. 
Preparation  required:  Min.  1,  2. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Min.  29.  Practical  Work  in  Mineralogy. 
Preparation  required:  Min.  1,  2. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Min.  30.  Practical  Work  in  Mineralogy. 
Preparation  required:  Min.  1, 2. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Min.  31.  Research  Work  in  Crystallography. 
Preparation  required:  Min.  17,  18. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Min.  32.  Research  Work  in  Crystallography. 
Preparation  required:  Min.  31. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Min.  33.  Research  Work  in  Mineralogy. 
Preparation  required:  Min.  21,  22. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Min.  34.  Research  Work  in  Mineralogy. 
Preparation  required:  Min.  33. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

The  instruction  in  Mineralogy  is  divided  into  four  parts:  Crystallog- 
raphy, Determinative  Mineralogy,  Physical  and  Chemical  Mineralogy, 
and  Macroscopical  Petrography.  These  are  all  taken  as  consecutive  and 
closely  co-ordinated  subjects  that  are  essential  to  a  proper  comprehen- 
sion of  the  subjects  of  geology  and  mining. 

Crystallography. — The  instruction  given  is  by  means  of  a  text-book 
on  Crystallography,  Wadsworth,  lectures  and  laboratory  practice  in 
determining  the  crystal  forms  of  models  and  natural  crystals. 

As  the  student's  future  work  in  Mineralogy  depends  largely  upon  his 
knowledge  of  Crystallography,  he  is  required  to  familiarize  himself  with 
the  principles  which  it  involves,  and  to  become  sufficiently  expert  in  de- 
termining forms  to  be  able  to  apply  it  practically  in  the  Determina- 
tive Mineralogy. 

This  work  is  supplemented  in  the  Sophomore  Year  by  Mathematical 
Crystallography,  with  the  use  of  the  goniometer  and  practice  in  the 
drawing  of  crystals. 

Determinative  Mineralogy. — For  Determinative  Mineralogy  there  is 
provided  a  typical  set  of  important  minerals,  special  attention  being 
paid  to  those  of  economic  value,  as  well  as  to  those  occurring  as  gangue 
or  rock-forming  minerals.  Special  collections  are  arranged,  showing  the 
physical  characters  of  minerals. 

Besides  the  typical  lecture  collections  of  minerals,  there  are  placed  in 
other  drawers  specimens  of  the  same  mineral  species.  They  are  arranged 
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in  convenient  groups,  but  are  unlabeled.  These  specimens  are  selected 
so  as  to  represent  as  great  a  variety  of  form,  appearance,  and  locality  as 
possible,  in  order  that  the  student  may  be  made  familiar  with  all  the 
types  that  he  will  be  likely  to  meet  in  his  professional  practice.  Draw- 
ers containing  the  unlabeled  minerals  are  assigned  to  each  student,  who 
is  to  determine  them  and  recite  upon  them,  not  in  a  class,  but  singly 
with  the  instructor.  He  is  required  to  do  that  which  the  practical  min- 
eralogist does:  to  determine  his  minerals  by  the  shortest  methods  pos- 
sible consistent  with  accuracy;  the  method  to  vary  according  to  the 
specimen.  To  this  end  every  method  of  determination  short  of  quan- 
titative analysis  is  employed;  that  is,  in  each  case  the  crystal  form  and 
other  physical  characters  are  used,  as  well  as  the  blowpipe  and  wet  tests, 
so  far  as  they  may  be  needed. 

After  the  student  has  studied  and  recited  upon  the  specimens  con- 
tained in  a  sufficient  number  of  drawers  of  one  group,  he  is  assigned 
drawers  containing  the  unlabeled  minerals  of  another  group,  which  have 
mixed  with  them  specimens  of  the  preceding  group  or  groups.  In  this 
way  each  student  is  required  to  determine  in  his  course  from  one  thou- 
sand to  three  thousand  different  mineral  specimens  belonging  to  the 
selected  species. 

As  a  basis  for  the  Determinative  Mineralogy,  Dr.  Edward  S.  Dana's 
Text-Book  of  Mineralogy  is  used,  supplemented  by  Practical  Mineralogy, 
Wadsworth.  In  the  latter  the  characteristic  features  of  each  mineral, 
its  uses,  and  the  practical  methods  employed  to  distinguished  each  one  are 
pointed  out.  Especial  attention  is  given  to  the  methods  needed  in  the 
field  and  mine,  where  one  cannot  have  recourse  to  a  chemical  laboratory. 
Every  effort  is  made  to  train  the  student  to  close,  accurate  observation, 
to  reason  correctly  upon  what  he  sees,  and  to  exercise  good  judgment 
in  his  decision. 

The  result  of  this  work  is  such  that  a  student  not  only  knows  how 
to  proceed  in  order  to  determine  any  mineral  that  he  may  meet,  but  he 
is  also  enabled  to  recognize  at  sight,  or  by  simple  tests,  the  great 
majority  of  specimens  belonging  to  the  important  mineral  species  se- 
lected. 

Physical  and  Chemical  Mineralogy. — In  these  courses  are  taken  up 
the  general  physical  properties  of  minerals;  the  use  of  the  polari- 
scope,  etc.;  and  the  study  of  their  chemical  constitution  and  their  altera- 
tions. 

Microscopical  Petrography. — In  this  subject  the  student  is  taught 
to  determine  by  means  of  the  eye,  the  lens,  and  a  few  simple  tests  how 
to  recognize  the  principal  rocks  of  the  globe.  For  this  work  collections 
of  rock  specimens  arc  arranged  for  the  use  of  the  student.  The  course 
of  instruction  is  similar  to  that  followed  in  the  course  of  Mineralogy, 
lectures  arc  given  upon  the  specimens  of  the  typical  collections,  the 
method  of  classification  is  explained,  and  the  distinguishing  characters 
of  the  different  groups,  species,  and  varieties  are  pointed  out.  Particular 
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attention  is  called  to  the  variations  and  alterations  in  rocks  and  to  their 
local  modifications  due  to  their  special  mode  of  occurrence  in  the  field. 

The  object  of  the  course  is  to  give  the  student  such  training  in  the 
practical  determination  of  rocks  as  will  enable  him  to  know  them  in  the 
field  and  mine,  as  well  as  to  observe  their  alterations  and  modirications — 
subjects  that  have  very  important  bearings  upon  the  vital  questions  re- 
lating to  ore  deposits. 

After  the  study  of  a  sufficiently  large  number  of  types  has  been  made 
the  student  has  assigned  to  him  a  large  number  of  drawers  containing 
unlabeled  specimens  of  these  rocks,  which  he  is  expected  to  determine 
and  recite  upon,  as  he  has  done  in  his  study  of  minerals.  The  course 
is  thus  made  thorough  and  practical,  and  is  adapted  to  the  needs  of  the 
miner,  the  teacher,  and  the  geologist,  giving  them  a  training  which  they 
can  make  use  of  in  their  future  work. 

V.  MINING 

Mine.  1.  Mining — Boring,  Drilling,  Sinking,  Supporting  or  Timbering, 
Exploitation,  Hydraulic  Mining,  Dredging,  etc. 
Preparation  required:  169,  185;  Min.  1,  2;  Geol.  5,  6;  M.  Geol.  1.  Taken 
with  210;  M.  Geol.  2. 

Sophomore  Year,  First  Semester,  2  credits. 

Mine.  2.  Mining — Explosives,  Power  Transmission,  Haulage,  Hoisting, 
Drainage,  Ventilation,  Lighting,  etc. 
Preparation  required :  Mine.  1.  Taken  with  210. 
Sophomore  Year,  Second  Semester,  2  credits. 

Mine.  1  and  2  are  intended  to  give  a  general  resume  of  the  elementary 
principles  of  mining,  such  as  every  student  of  this  school  should  under- 
stand. It  is  also  to  serve  as  a  basis  for  the  subsequent  studies  of  those 
students  who  intend  to  devote  their  future  life  to  mining  work. 

Mine.  3.  Mine  Calculations  and  Estimates. 
Preparation  required:  169,  172;  Mine.  1,  2. 
Junior  Year,  First  Semester,  2  credits. 

Mine.  4.  Mine  Calculations  and  Estimates. 
Preparation  required :  Mine.  3. 
Junior  Year,  Second  Semester,  2  credits. 

Mine.  5.  Coal  Mining. 

Preparation  required:  169,  172;  Mine.  1,  2;  M.  Geol.  1,  2,  3.  Taken  with 
Mine  3. 

Junior  Year,  First  Semester,  2  credits. 

Mine.  6.  Coal  Mining. 

Preparation  required:  Mine.  5.  Taken  with  Mine.  4. 
Junior  Year,  Second  Semester,  2  credits. 

Mine.  5  and  6  are  intended  to  cover  the  general  principles  of  the 
methods  of  mining  anthracite  and  bituminous  coals,  as  practiced  in  this 
State  and  abroad.  Owing  to  the  location  of  the  School,  it  is  enabled  to 
give  the  student  exceptional  advantages  in  learning  the  actual  practice 
in  bituminous  mines. 


56 


SCHOOL  OF  MINES 


Mine.  7.  Metal  Mining. 

Preparation  required:  Mine.  1,  2,  3,  4;  M.  Geol.  3,  4,  5. 
Senior  Year,  First  Semester,  2  credits. 

Mine.  8.  Metal  Mining. 

Preparation  required:  Mine.  7. 
Senior  Year,  Second  Semester,  2  credits. 

Courses  7  and  8  are  devoted  to  the  study  of  Ore  and  Stone  Mining, 
in  order  to  prepare  the  student  for  the  special  conditions  he  will  meet 
in  work  of  that  character. 

Mine.  9.  Mining  Engineering. 

Preparation  required:  166,  169,  172,  174,  175;  Mine.  1,  2,  3,  4.  Taken 
with  285;  Mine.  5. 

Junior  Year,  First  Semester,  2  credits. 

Mine.  10.  Mining  Engineering. 

Preparation  required:  Mine.  9.  Taken  with  286,  289;  Mine.  6. 
Junior  Year,  Second  Semester,  2  credits. 

Mine.  11.  Mining  Engineering. 

Preparation  required;  Mine.  10.  Taken  with  291;  Mine.  7. 
Senior  Year,  First  Semester,  2  credits. 

Mine.  12.  Mining  Engineering. 

Preparation  required:  Mine.  11.  Taken  with  Mine.  8. 
Senior  Year,  Second  Semester,  2  credits. 

In  courses  9,  10,  11  and  12  are  considered  the  questions  in  Mining  that 
confront  the  engineer,  and  require  from  him  the  application  of 
Higher  Mathematics,  Mechanics,  Physics,  and  Chemistry. 

Mine.  13.  Mine  Gases,  Ventilation,  Lighting,  etc. 

Preparation  required:  169,  186,  210,  Mine  1,  2.  Taken  with  Mine  5. 
J unior  Year,  First  Semester,  2  credits. 

Mine.  14.  Mine  Gases,  Ventilation,  Lighting,  etc. 

Preparation  required:  Mine.  13.  Taken  with  Mine.  6. 
J  unior  Year,  First  Semester,  2  credits. 

In  courses  13  and  14  especial  attention  is  paid  to  problems  associated 
with  the  underground  workings  of  mines;  the  best  methods  of  ventilating 
and  lighting  them;  the  detection  and  care  of  mine  gases,  etc.  This  work 
\a  especially  intended  te  cover  the  usual  duties  of  fire  bosses  and  fore- 
men,  and  to  give  the  knowledge  that  every  superintendent  and  manager 
should  have. 

Mine  15.  "Laying  Out"  of  Mines  and  their  Surface  and  Underground 
Plants. 

Preparation  required :  M.  Sur.  1,  2;  Mine.  39,  40.  Taken  with  Mine.  7, 

unless  preceded  by  Mine.  5,  6. 

Senior  Yeur,  First  Semester,  2  credits. 

Mine.  16.  "Laying  Out"  of  Minen  and  their  Surface  and  Underground 

Plants. 

Preparation  required)  Mine.  15.  Taken  with  Mine.  8,  unless  preceded 
by  Mine.  5,  G. 

Senior  Y  ear,  Second  Semester,  2  credits. 
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Mine.17.  Mine  Accounts,  Supplies,  Purchases,  Sales,  etc.,  or  Mine  Office 
Work. 

Preparation  required:  Mine.  1,  2;  Ore  1;  Met.  1,  68. 
Junior  Year,  First  Semester,  2  credits. 

Mine.  18.  Mine  Accounts,  Supplies,  Purchases,  Sales,  etc.,  or  Mine  Office 
Work. 

Preparation  required:  Mine,  t . . 
Junior  Year,  Second  Semester,  2  credits. 

Courses  17  and  18  are  intended  to  give  the  student  a  general  insight 
into  the  work  of  Mining,  Metallurgical,  Assaying  or  other  offices,  the 
methods  of  bookkeeping  employed,  keeping  record  of  the  stock,  procur- 
ing supplies,  selling  the  product,  etc.  Upon  the  knowledge  and  skill 
shown  in  the  above  work  often  depends  the  success  or  failure  of  the 
venture,  and  every  student  should  be  well  trained  along  these  lines,  no 
matter  what  branch  of  mineral  industry  he  intends  to  follow. 

Mine.  19.  Mining  and  Ventilating  Machinery. 

Preparation  required:  Mine.  1,  2.  Taken  with  Mine.  13. 
Junior  Year,  First  Semester,  2  credits. 

Mine.  20.  Mining  and  Ventilating  Machinery. 

Preparation  required:  Mine.  19.  Taken  with  Mine.  14. 
Junior  Year,  Second  Semester,  2  credits. 

Mine.  21.  Power  Generation  and  Transmission  in  Mines. 
Preparation  required:  Mine.  1, 2. 
J unior  Year,  First  Semester,  2  credits. 

Mine.  22.  Power  Generation  and  Transmission  in  Mines. 

Preparation  required:  Mine.  21. 

Junior  Year,  Second  Semester,  2  credits. 
Mine.  23.  Mine  Drainage  and  Pumping. 

Preparation  required:  Mine.  21, 22. 

Senior  Year,  First  Semester,  2  credits. 

Mine.  24.  Mine  Hoisting  and  Haulage. 
Preparation  required:  Mine.  21,  22. 
Senior  Year,  Second  Semester,  2  credits. 

Mine.  25.  Drilling,  Boring,  Excavating,  etc. 
Preparation  required:  Mine.l,  2. 
Senior  Year,  First  Semester,  2  credits. 

Mine.  26.  Shaft  Sinking. 

Preparation  required :  Mine.  25. 
Senior  Year,  Second  Semester,  2  credits. 

Mine.  27.  Supporting  or  Timbering. 

Preparation  required:  Mine.  1,  2.  Taken  with  Mine,  37. 
Senior  Year,  First  Semester,  2  credits. 

Mine.  28.  Exploitation. 

Preparation  required:  Mine.  27;  M.  Geol.  4,  5.  Taken  with  Mine.  26. 
Senior  Year,  Second  Semester,  2  credits. 

Mine.  29.  Mine  Valuation,  Sampling,  etc. 

Preparation  required:  Mine.  1,  2,  3,  4;  M.  Geol.  4,  5. 
Senior  Year,  First  Semester,  2  credits. 
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Mine.  30.  Mine  Management,  Accidents,  etc. 

Preparation  required:  Mine.  1,  2,  17,  18,  32,  33;  Law  1,  2.  Taken  with 
Mine  34. 

Senior  Year,  Second  Semester,  2  credits. 

Mine.  31.  Mine  Explosives — Their  Care  and  Use. 
Preparation  required:  Mine.  1,  2,  13,  14,  32. 
Senior  Year,  First  Semester,  2  credits. 

Mine.  32.  First  Aid  to  the  Inj  ured. 
Senior  Year,  First  Semester,  2  credits. 

Mine.  33.  Mine  Labor,  Strikes,  Legislation,  Care,  and  Education  of  the 
Miners,  etc. 

Preparation  required:  Mine.  1,  2,  17,  18;  Law  1,  2. 
Senior  Year,  First  Semester,  2  credits. 

Mine.  34.  Mine  Labor,  Strikes,  Legislation,  Care,  and  Education  of  the 
Miners,  etc. 

Preparation  required:  Mine.  33.  Taken  with  Mine.  30. 
Senior  Year,  Second  Semester,  2  credits. 

Mine.  35.  Mining  for  Petroleum,  Natural  Gas,  Asphaltum,  and  other 
Hydro-Carbons. 
Preparation  required:  Mine.  5,  6.  Taken  with  M.  Geol.  18. 
Senior  Year,  First  Semester,  2  credits. 

Mine.  36.  Mining  for  Petroleum,  Natural  Gas,  Asphaltum,  and  other 
Hydro-Carbons. 
Preparation  required:  Mine.  35.  Taken  with  M.  Geol.  19. 
Senior  Year,  Second  Semester,  2  credits. 

Mine.  37.  Mine  Timber. 

Preparation  required:  226  or  229.  Taken  with  Mine.  27. 
Senior  Year,  First  Semester,  2  credits. 

Mine.  38.  Hydraulic  Mining  and  Dredging. 
Preparation  required:  Mine.  1, 2. 
Junior  Year,  First  Semester,  2  credits. 

Mine.  39.  Hydraulic  Mining  and  Dredging. 
Preparation  required:  Mine.  38. 
Junior  Year,  Second  Semester,  2  credits. 

Mine.  40.  Deep  Mining — Ventilation,  Heat,  Hoisting,  Labor,  etc. 
Preparation  required:  Mine.  12.  Taken  with  Mine.  42. 
Graduate  vVork,  First  Semester,  2  credits. 

Mine.  41.  Deep  Mining — Ventilation,  Heat,  Hoisting,  Labor,  etc. 
Preparation  required:  Mine.  40.  Taken  with  Mine.  43. 
Graduate  Work,  Second  Semester,  2  credits. 

Mine.  42.  Advanced  Mining  Engineering. 

Preparation  required:  Mine.  12. 

Graduate  Work,  First  Semester,  2  to  20  credits. 
Mine.  43.  Advanced  Mining  Engineering. 

Preparation  required  I  Mine.  42. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 


DEPARTMENTS  OF  INSTRUCTION 


Mine.  44.  Mining  Laboratory  and  Design. 

Preparation  required:  370.  Taken  with  173,  371;  Mine.  1. 
Sophomore  Year,  First  Semester,  2  credits. 

Mine.  45.  Mining  Laboratory  and  Design. 

Preparation  required:  371;  Mine.  44.  Taken  with  Mine.  2. 
Sophomore  Year,  Second  Semester,  2  credits. 

Mine.  46.  Mining  Laboratory  and  Design. 

Preparation  required:  Mine.  45.  Taken  with  Mine.  3,  5. 
J unior  Year,  First  Semester,  2  credits. 

Mine.  47.  Mining  Laboratory  and  Design. 

Preparation  required:  Mine.  46.  Taken  with  Mine.  4,  6. 
Junior  Year,  Second  Semester,  2  credits. 

Mine.  48.  Mining  Laboratory  and  Design. 

Preparation  required:  Mine.  47.  Taken  with  Mine.  7. 
Senior  Year,  First  Semester,  2  credits. 

Mine.  49.  Mining  Laboratory  and  Design. 

Preparation  required:  Mine.  48.  Taken  with  Mine.  8. 
Senior  Year,  Second  Semester,  2  credits. 

Mine.  50.  Mining  Laboratory  and  Design. 
Taken  with  Mine.  44. 

Sophomore  Year,  First  Semester,  1  to  12  credits. 

Mine.  51.  Mining  Laboratory  and  Design. 
Taken  with  Mine.  45. 

Sophomore  Year,  Second  Semester,  1  to  12  credits. 

Mine.  52.  Mining  Laboratory  and  Design. 
Taken  with  Mine.  46. 

J  unior  Year,  First  Semester,  1  to  12  credits. 

Mine.  53.  Mining  Laboratory  and  Design. 
Taken  with  Mine.  47. 

Junior  Year,  Second  Semester,  1  to  12  credits. 

Mine.  54.  Mining  Laboratory  and  Design. 
Taken  with  Mine.  48. 

Senior  Year,  First  Semester,  1  to  12  credits. 

Mine.  55.  Mining  Laboratory  and  Design. 
Taken  with  Mine  49. 

Senior  Year,  Second  Semester,  1  to  12  credits. 

Mine.  56.  Mining  Laboratory  and  Design. 
Preparation  required:  Mine.  49. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Mine.  57.  Mining  Laboratory  and  Design. 
Preparation  required:  Mine.  56. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Mine.  58.  Practical  Work  in  Mining. 

Preparation  required:  169,  172,  370;  M.  Geol.  1. 

Freshman  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
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Mine.  59.  Practical  Work  in  Mining. 
Preparation  required :  Mine.  58. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Mine.  60.  Practical  Work  in  Mining. 
Preparation  required :  Mine.  59. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Mine.  61.  Practical  Work  in  Mining. 
Preparation  required:  Mine.  60. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Mine.  62.  Practical  Work  in  Mining. 
Preparation  required:  Mine.  61. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Mine.  63.  Research  Work  in  Mining. 

Preparation  required:  Mine.  9,  10,  11,  12. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Mine.  64.  Research  Work  in  Mining. 
Preparation  required:  Mine.  63. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

VI.  MINING  (ECONOMIC)  GEOLOGY 

Under  this  heading  will  be  discussed  the  geology  of  the  useful  or 
economic  mineral  products,  considered  from  two  different  points  of 
view:  First,  their  origin  and  modes  of  occurrence;  second,  their  uses. 
Special  attention  is  given  throughout  the  course  to  the  instruction  of  the 
student  in  Mineralogy,  Petrography,  and  Geology,  in  order  that  he  may 
in  his  future  work  understand  the  nature  of  the  deposits  upon  which  he 
may  be  employed,  since,  in  the  practice  of  a  mining  engineer,  disastrous 
mistakes  probably  occur  oftener  through  ignorance  of  the  petrographical 
and  geological  relations  of  the  ore  deposits  in  question  than  from  lack  of 
engineering  and  metallurgical  skill. 

Here  are  discussed  the  origin,  occurrence,  and  uses  of  various  ores  and 
the  mineral  substances  used  for  construction,  decoration,  fire-resisting, 
building,  cement,  pottery,  smelting,  glass-making,  attrition,  burning, 
illustration,  lubrication,  painting,  fertilizing,  pyrotechnics,  medicines, 
in  chemistry,  etc.  In  general,  it  may  be  said  that,  while  it  is  not  intended 
to  neglect  any  subject  properly  belonging  to  Mining  Geology,  yet,  owing 
to  the  location  of  this  School,  particular  attention  will  be  given  to  the 
OCt  urrence  and  use  of  stone,  clay,  lime,  cement,  coal,  iron  ore,  and  other 
economic  products  worked  in  the  State. 
M.GeoL  I.  The  Principles  of  Mining  Geology. 

Preparation  required:  Min.  1;  Geol.  5.  Taken  with  Min.  2;  Geol.  6. 

Freshman  Year,  Second  Semester,  2  credits. 

II  GeoL  2,  Memetallitefl  or  Non-Metalliferous  Deposits  (Structural  Ma- 
terials). 

Preparation  required:  Geol.  5,  6;  M.  Geol.  1.  Taken  with  Mine.  1. 
Sophomore  Year,  First  Semester,  2  credits. 


DEPARTMENTS  OF  INSTRUCTION 


61 


M.  Geol.  3.  Building  and  Ornamental  Stones  and  Road  Materials  (Struc- 
tural Materials). 
Preparation  required:  M.  Geol.  2.  Taken  with  Mine.  2. 
Sophomore  Year,  Second  Semester,  2  credits. 

M.  Geol.  4.  Metallites  or  Metalliferous  Deposits. 
Preparation  required:  M.  Geol.  1;  Mine.  1,  2. 
Junior  Year,  First  Semester,  2  credits. 

It  is  recommended,  but  not  required,  that  this  work  be  preceded  by 
Pet.  1  and  2  and  taken  with  Pet.  3. 

M.  Geol.  5.  Metallites  or  Metalliferous  Deposits. 
Preparation  required:  M.  Geol.  4. 
Junior  Year,  Second  Semester,  2  credits. 
It  is  recommended  that  this  be  taken  with  Pet.  4. 

M.  Geol.  6.  Ore  Deposits  of  the  United  States. 
Preparation  required:  M.  Geol.  4,  5;  Pet.  4. 
Senior  Year,  First  Semester,  2  credits. 

M.  Geol.  7.  Ore  Deposits  of  the  United  States. 
Preparation  required:  M.  Geol.  6. 
Senior  Year,  Second  Semester,  2  credits. 

M.  Geol.  8.  Ore  Deposits  of  Europe. 
Preparation  required :  M.  Geol.  7. 
Graduate  Work,  First  Semester,  2  credits. 

M.  Geol.  9.  Ore  Deposits  of  Europe,  Africa,  etc. 
Preparation  required :  M.  Geol.  8. 
Graduate  Work,  Second  Semester,  2  credits. 

M.  Geol.  10.  Clays — Their  Origin,  Occurrence,  Properties,  and  Uses. 
Preparation  required:  M.  Geol.  1.  Taken  with  M.  Geol.  2. 
Sophomore  Year,  First  Semester,  2  credits. 

M.  Geol.  11.  Lime,  Plaster,  and  Cement  Materials — Their  Occurrence, 
Properties,  and  Uses. 
Preparation  required:  M.  Geol.  1.  Taken  with  M.  Geol.  2. 
Sophomore  Year,  First  Semester,  2  credits. 

M.  Geol.  12.  Materials  for  Glazes,  Enamels,  Colors,  Fluxes,  and  Glass 
Making  (2). 
Preparation  required:  M.  Geol.  10. 
Sophomore  Year,  Second  Semester,  2  credits. 

M.  Geol.  13.  Abrasives  and  Refractory  Materials  (2). 
Preparation  required :  M.  Geol.  2. 
Sophomore  Year,  Second  Semester,  2  credits. 

M.  Geol.  14.  Precious  Stones  or  Gems. 

Preparation  required:  M.  Geol.  1,  2,  3;  Mine.  1;  Pet.  1,  2,  3,  4. 
Senior  Year,  First  Semester,  2  credits. 

M.  Geol.  15.  Precious  Stones  or  Gems. 
Preparation  required:  M.  Geol.  14. 
Senior  Year,  Second  Semester,  2  credits. 
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M.  Geol.  16.  Coal — Its  Origin,  Occurrence,  Distribution,  Properties,  and 

Uses. 

Preparation  required:  M.  Geol.  3;  Pet.  1,  2. 
Junior  Year,  First  Semester,  2  credits. 

M.  Geol.  17.  Coal — Its  Origin,  Occurrence,  Distribution,  Properties,  and 

Uses. 

Preparation  required:  M.  Geol.  16. 
Junior  Year,  Second  Semester,  2  credits. 

M.  Geol.  18.  Petroleum,   Natural  Gas,  Asphaltum,  and  other  Hydro- 
Carbons. 

Preceded  by  M.  Geol.  16,  17.  Taken  with  Mine.  35. 
Senior  Year,  First  Semester,  2  credits. 

M.  Geol.  19.  Petroleum,  Natural  Gas,  Asphaltum,  and  other  Hydro- 
Carbons. 

Preparation  required:  M.  Geol.  18;  Mine.  35.  Taken  with  Mine.  36. 
Senior  Year,  Second  Semester,  2  credits. 

M.  Geol.  20.  Mineral  Fertilizers. 

Preparation  required:  M.  Geol.  1,  2,  3;  Mine.  1,  2. 
Graduate  Work,  First  Semester,  2  credits. 

M.  Geol.  21.  Geology  and  Uses  of  Water. 

Preparation  required:  M.  Geol.  1, 2, 3. 

Graduate  Work,  First  Semester,  2  credits. 
M.  Geol.  22.  Iron  and  Manganese  Ores. 

Preparation  required:  M.  Geol.  1;  Pet.  1,  2.  Taken  with  M.  Geol.  4; 

Pet.  3. 

J unior  Year,  First  Semester,  2  credits. 

M.  Geol.  23.  Iron  and  Manganese  Ores. 

Preparation  required:  M.  Geol.  22.  Taken  with  M.  Geol.  5;  Pet.  4. 
Junior  Year,  Second  Semester,  2  credits. 

M.  Geol.  24.  Saline  Materials. 

Preparation  required:  M.  Geol.  21. 
Graduate  Work,  Second  Semester,  2  credits. 

M.  Geol.  25.  Pigments,  Mineral  Medicines,  etc. 

Preparation  required:  M.  Geol.  1,  2,  3. 

Graduate  Work,  Second  Semester,  2  credits. 
M.  Geol.  26.  Copper  Deposits. 

Preparation  required:  M.  Geol.  4,  5;  Pet.  4. 

Senior  Year,  First  Semester,  2  credits. 
M.  Geol.  27.  Copper  Deposits. 

Preparation  required:  M.  Geol.  26. 

Senior  Year,  Second  Semester,  2  credits. 

M.  Geol.  28.  Gold,  Silver,  and  Silver  Lead  Deposits. 
Preparation  required:  M.  Geol.  4,  5;  Pet.  4. 
Senior  Year,  First  Semester,  2  credits. 

M.  Geol.  29.  Gold,  Silver,  and  Silver  Lead  Deposits. 
Preparation  required:  M.  Geol.  28. 
Senior  Year,  Second  Semester,  9  credits. 
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M.  Geol.  30.  Lead  and  Zinc  Deposits. 

Preparation  required:  M.  Geol.  29;  Pet.  4. 
Graduate  Work,  First  Semester,  2  credits. 

M.  Geol.  31.  Tin  and  Mercury  Deposits. 
Preparation  required:  M.  Geol.  30;  Pet.  4. 
Graduate  Work,  Second  Semester,  2  credits. 

M.  Geol.  32.  Chromium,  Bismuth,  Nickel,  Cobalt,  Platinum,  and  other 
Minor  Deposits. 
Preparation  required:  Mine.  1,  2;  Pet.  4. 
Graduate  Work,  First  Semester,  2  credits. 

M.  Geol.  33.  Aluminum,  Sulphur,  Vanadium,  Barium,  and  other  Minor 
Deposits. 
Preparation  required:  M.  Geol.  32. 
Graduate  Work,  Second  Semester,  2  credits. 

M.  Geol.  34.  Mining  Geology  of  Pennsylvania. 
Preparation  required:  M.  Geol.  7. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

M.  Geol.  35.  Mining  Geology  of  Pennsylvania. 
Preparation  required:  M.  Geol.  34. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

M.  Geol.  36.  Theories  of  Ore  Deposits. 

Preparation  required:  M.  Geol.  5;  Pet.  4. 
Senior  Year,  First  Semester,  2  credits. 

M.  Geol.  37.  Theories  of  Ore  Deposits. 
Preparation  required:  M.  Geol.  36. 
Senior  Year,  Second  Semester,  2  credits. 

M.  Geol.  38.  Mining  Geological  Laboratory. 

Preparation  required:  M.  Geol.  1.  Taken  with  M.  Geol.  2. 
Sophomore  Year,  First  Semester,  2  to  12  credits. 

M.  Geol.  39.  Mining  Geological  Laboratory. 

Preparation  required:  M.  Geol.  38.  Taken  with  M.  Geol.  3. 
Sophomore  Year,  Second  Semester,  2  to  12  credits. 

M.  Geol.  40.  Mining  Geological  Laboratory. 

.  Preparation  required:  M.  Geol.  39.  Taken  with  M.  Geol.  4,  or  16,  or  22. 
Junior  Year,  First  Semester,  2  to  12  credits. 

M.  Geol.  41.  Mining  Geological  Laboratory. 

Preparation  required:  M.  Geol.  40.  Taken  with  M.  Geol.  5,  or  17,  or  23. 
Junior  Year,  Second  Semester,  2  to  12  credits. 

M.  Geol.  42.  Mining  Geological  Laboratory. 

Preparation  required:  M.  Geol.  41.  Taken  with  M.  Geol.  6,  or  14,  or 

18,  or  26,  or  28,  or  36. 

Senior  Year,  First  Semester,  2  to  12  credits. 

M.  Geol.  43.  Mining  Geological  Laboratory. 

Preparation  required:  M.  Geol.  42.  Taken  with  M.  Geol.  7,  or  15,  or  19, 
or  27,  or  29,  or  37. 

Senior  Year,  Second  Semester,  2  to  12  credits. 
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M.  Geol.  44.  Mining  Geological  Laboratory. 

Preparation  required:  M.  Geol.  43.  Taken  with  M.  Geol.  8,  or  20, 

21,  or  30,  or  32,  or  34,  or  45. 

Graduate  Work,  First  Semester,  2  to  20  credits. 

M.  Geol.  45.  Mining  Geological  Laboratory. 

Preparation  required:  M.  Geol.  44.  Taken  with  M.  Geol.  9,  or  24, 

25,  or  31,  or  33,  or  35,  or  52. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 

M.  Geol.  46.  Practical  Work  in  Mining  Geology. 
Preparation  required:  M.  Geol.  1. 

Freshman  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

M.  Geol.  47.  Practical  Work  in  Mining  Geology. 
Preparation  required:  M.  Geol.  1,  2,  3,  46. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

M.  Geol.  48.  Practical  Work  in  Mining  Geology. 
Preparation  required:  M.  Geol.  4,  5,  47. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

M.  Geol.  49.  Practical  Work  in  Mining  Geology. 
Preparation  required:  M.  Geol.  48. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

M.  Geol.  50.  Practical  Work  in  Mining  Geology. 
Preparation  required:  M.  Geol.  49. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

M.  Geol.  51.  Research  Work  in  Mining  Geology. 
Preparation  required:  M.  Geol.  4,  5. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

M.  Geol.  52.  Research  Work  in  Mining  Geology. 
Preparation  required:  M.  Geol.  51. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

VII.  MINING  LAW 

Law  1.  Principles  of  Law  and  Mining  Law. 

Preparation  required:  M.  Geol.  1,  2,  3;  Mine.  1,  2. 
Junior  Year,  First  Semester,  2  credits. 

Law  2.  Mining  Law  and  Law  of  Mining  Injuries. 
Preparation  required:  Law  1. 
Junior  Year,  Second  Semester,  2  credits. 

Law  3.  Advanced  Mining  Law. 

Preparation  required:  Law  2. 

Senior  Year,  First  Semester,  2  credits. 
Law  4.  Advanced  Mining  Law. 

Preparation  required:  Law 3. 

Senior  Year,  Second  Semester,  2  credits. 
Law  5.  Law  Relating  to  Oil  and  Gas. 

Preparation  required  I  Law  2. 

Senior  Year,  First  Semester,  2  credits. 
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Law  6.  Law  Relating  to  Oil  and  Gas. 
Preparation  required :  Law  5. 
Senior  Year,  Second  Semester,  2  credits. 

Law  7.  Introduction  to  American  Law  and  the  Law  of  Contracts,  Limi- 
tations, and  Frauds  as  Applied  to  Mining. 
Preparation  required:  Law  3,  4. 
Graduate  Work,  First  Semester,  2  credits. 

Law  8.  Introduction  to  American  Law  and  the  Law  of  Contracts,  Limi- 
tations, and  Frauds  as  Applied  to  Mining. 
Preparation  required :  Law  7. 
Graduate  Work,  Second  Semester,  2  credits. 

Law  9.  The  Law  of  Negligence  and  of  Personal  Injuries  in  Mines. 
Preparation  required:  Law  1,  2.    Taken  with  Law  7. 
Graduate  Work,  First  Semester,  2  credits. 

Law  10.  The  Law  of  Negligence  and  of  Personal  Injuries  in  Mines. 
Preparation  required:  Law  9.  Taken  with  Law  8. 
Graduate  Work,  Second  Semester,  2  credits. 

Law  11.  The  Law  of  Mining  Operations. 

Preparation  required:  Law  3,  4,  5,  6.  Taken  with  Law  7. 
Graduate  Work,  First  Semester,  2  credits. 

Law  12.  The  Law  of  Mining  Operations. 

Preparation  required:  Law  11.  Taken  with  Law  8. 
Graduate  Work,  Second  Semester,  2  credits. 

Law  13.  Mining  Laws  of  Great  Britain. 
Preparation  required:  Law  1,  2,  3,  4,  5,  6. 
Graduate  Work,  First  Semester,  2  credits. 

Law  14.  Mining  Laws  of  Great  Britain. 
Preparation  required:  Law  13. 
Graduate  Work,  Second  Semester,  2  credits. 

Law  15.  Mining  Laws  of  Mexico  and  other  Foreign  Countries. 
Preparation  required:  Law  1,  2,  3,  4,  5,  6. 
Graduate  Work,  First  Semester,  2  credits. 

Law  16.  Mining  Laws  of  Mexico  and  other  Foreign  Countries. 
Preparation  required:  Law  15. 
Graduate  Work,  Second  Semester,  2  credits. 

Law  17.  Critical  Study  of  Mining  Law. 

Preparation  required:  Law  1,  2,  3,  4,  5,  6.  Taken  with  Law  7,  9. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Law  18.  Critical  Study  of  Mining  Law. 

Preparation  required:  Law  17.  Taken  with  Law  8,  10. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

VIII.  MINING  SURVEYING 

M.  Sur.  1.  Mine  Surveying. 
Preparation  required:  172. 
Sophomore  Year,  First  Semester,  2  credits. 
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M.  Sur.  2.  Mine  Surveying. 

Preparation  required:  M.  Sur.  1. 
Sophomore  Year,  Second  Semester,  2  credits. 

M.  Sur.  3.  Mine  Surveying. 

Preparation  required:  M.  Sur.  2. 
Junior  Year,  First  Semester,  2  credits. 

M.  Sur.  4.  Mine  Surveying. 

Preparation  required:  M.  Sur  .3. 
Junior  Year,  Second  Semester,  2  credits. 

M.  Sur.  5.  Mine  Surveying. 

Preparation  required:  M.  Sur.  4. 
Senior  Year,  First  Semester,  2  credits. 

M.  Sur.  6.  Mine  Surveying. 

Preparation  required:  M.  Sur.  5. 

Senior  Year,  Second  Semester,  2  credits. 

M.  Sur.  7.  Practical  Work  in  Surveying. 
Preparation  required:  172. 

Freshman  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

M.  Sur.  8.  Practical  Work  in  Surveying. 
Preparation  required:  M.  Sur.  7. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

M.  Sur.  9.  Practical  Work  in  Surveying. 
Preparation  required:  M.  Sur.  8. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

M.  Sur.  10.  Practical  Work  in  Surveying. 
Preparation  required:  M.  Sur.  9. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

M.  Sur.  11.  Practical  Work  in  Surveying. 
Preparation  required:  M.  Sur.  6. 

Graduate  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

IX.  ORE  DRESSING  AND  COAL  WASHING 

Ore  1.  Principles  of  Ore  Dressing  and  Coal  Washing. 

Preparation  required:  Min.  1,  2;  Geol.  1,  2;  M.  Geol.  1.  Taken  with 
Met.  1. 

Sophomore  Year,  First  Semester,  2  credits. 

This  course  deals  hriefly  with  the  machinery  used  for  ore  concentra- 
tion and  coal  washing,  and  also  takes  up  the  methods  of  ore  dressing 
and  the  plants  used.  In  this  course  are  considered  the  theoretical  prin- 
ciples involved  in  the  concentration  and  preparation  for  the  smelters  of 
gold,  silver,  Lead,  copper,  iron,  zinc,  and  other  ores,  as  well  as  the  wash- 
ing of  coal,  day,  etc.,  and  their  preparation  for  market. 

Ore  2.  Ore  Dressing  Operations  and  Machinery. 
Preparation  required:  Ore  1. 
SopnomOTC  Year,  Second  Semester,  2  credits. 

Ore  3.  Ore  Dressing  Operations  and  Machinery. 

Preparation  required:  Ore  2.    Taken  with  M.  Geol.  4. 
Junior  Yenr,  First  Semester,  2  credits. 


DEPARTMENTS  OF  INSTRUCTION 


Ore  4.  Ore  Dressing  Operations  and  Machinery. 

Preparation  required:  Ore  3.  Taken  with  M.  Geol.  5. 
Junior  Year,  Second  Semester,  2  credits. 

Ore  5.  Gold  and  Silver  Milling. 
Preparation  required:  Ore  4. 
Senior  Year,  First  Semester,  2  credits. 

Ore  6.  Gold  and  Silver  Milling. 
Preparation  required:  Ore  5. 
Senior  Year,  Second  Semester,  2  credits. 

Ore  7.  Coal  Washing  and  Preparation  for  Market. 
Preparation  required:  Ore  1. 
Sophomore  Year,  Second  Semester,  2  credits. 

Ore  8.  Coal  Washing  and  Preparation  for  Market. 
Preparation  required:  Ore  7. 
Junior  Year,  First  Semester,  2  credits. 

Ore  9.  Coal  Washing  and  Preparation  for  Market. 

Preparation  required :  Ore  8. 

Junior  Year,  Second  Semester,  2  credits. 
Ore  10.  Coal  Washing  and  Preparation  for  Market. 

Preparation  required :  Ore  9.  t 

Senior  Year,  First  Semester,  2  credits. 

Ore  11.  Coal  Washing  and  Preparation  for  Market. 
Preparation  required:  Ore  10. 
Senior  Year,  Second  Semester,  2  credits. 

Ore  12.  Ore  Dressing  Laboratory. 
Taken  with  Ore  1. 

Sophomore  Year,  First  Semester,  2  credits. 
Ore  13.  Ore  Dressing  Laboratory. 

Preparation  required:  Ore  12.  Taken  with  Ore  2  or  7. 

Sophomore  Year,  Second  Semester,  2  credits. 
Ore  14.  Ore  Dressing  Laboratory. 

Preparation  required:  Ore  13.  Taken  with  Ore  3  or  Ore  8. 

J unior  Year,  First  Semester,  2  credits. 

Ore  15.  Ore  Dressing  Laboratory. 

Preparation  required:  Ore  14.  Taken  with  Ore  4  or  Ore  9. 
Junior  Year,  Second  Semester,  2  credits. 

Ore  16.  Ore  Dressing  Laboratory. 

Preparation  required:  Ore  15.  Taken  with  Ore  5  or  Ore  10. 

Senior  Year,  First  Semester,  2  credits. 
Ore  17.  Ore  Dressing  Laboratory. 

Preparation  required:  Ore  16.  Taken  with  Ore  6  or  Ore  11. 

Senior  Year,  Second  Semester,  2  credits. 

Ore.  18.  Ore  Dressing  Laboratory. 
Taken  with  Ore  12. 

Sophomore  Year,  First  Semester,  1  to  12  credits. 

Ore  19.  Ore  Dressing  Laboratory. 
Taken  with  Ore  13. 

Sophomore  Year,  Second  Semester,  1  to  12  credits. 
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Ore  20.  Ore  Dressing  Laboratory. 
Taken  with  Ore  14. 

J unior  Year,  First  Semester,  1  to  12  credits. 

Ore  91.  Ore  Dressing  Laboratory. 
Taken  with  Ore  15. 

Junior  Year,  Second  Semester,  1  to  12  credits. 

Ore  22.  Ore  Dressing  Laboratory. 
Taken  with  Ore  16. 

Senior  Year,  First  Semester,  1  to  12  credits. 

Ore  23.  Ore  Dressing  Laboratory. 
Taken  with  Ore  17. 

Senior  Year,  Second  Semester,  1  to  12  credits. 
Ore  24.  Coal  Washing  Laboratory. 
Taken  with  Ore  1. 

Sophomore  Year,  First  Semester,  2  credits. 

Ore  25.  Coal  Washing  Laboratory. 

Preparation  required:  Ore  24>.  Taken  with  Ore  7. 

Sophomore  Year,  Second  Semester,  2  credits. 
Ore  26.  Coal  Washing  Laboratory. 

Preparation  required:  Ore  25.  Taken  with  Ore  8. 

Junior  Year,  First  Semester,  2  credits. 
Ore  27.  Coal  Washing  Laboratory. 

Preparation  required:  Ore  26.  Taken  with  Ore  9. 

J  unior  Year,  Second  Semester,  2  credits. 

Ore  28.  Coal  Washing  Laboratory. 

Preparation  required:  Ore  27.  Taken  with  Ore  10. 
Senior  Year,  First  Semester,  2  credits. 

Ore  29.  Coal  Washing  Laboratory. 

Preparation  required:  Ore  28.  Taken  with  Ore  11. 
Senior  Year,  Second  Semester,  2  credits. 

Ore  30.  Coal  Washing  Laboratory. 
Taken  with  Ore  24. 

Sophomore  Year,  First  Semester,  1  to  12  credits. 

Ore  31.  Coal  Washing  Laboratory. 
Taken  with  Ore  25. 

Sophomore  Year,  Second  Semester,  1  to  12  credits. 

Ore  32.  Coal  Washing  Laboratory. 
Taken  with  Ore  26. 

Junior  Year,  First  Semester,  1  to  12  credits. 

Ol*  88.  Coal  Washing  Laboratory. 
Taken  with  Ore  27. 

.J  unior  Year,  Second  Semester,  1  to  12  credits. 

Ore  34.  Coal  Washing  Laboratory. 
Taken  with  Ore  28. 

Senior  Year,  First  Semester,  1  to  12  credits. 

Ore  S5.  Coal  Washing  Laboratory. 
Taken  with  Ore  29. 

Senior  Year,  Second  Semester,  l  to  12  credits. 
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Ore  36.  Research  Work  in  Ore  Dressing. 
Preparation  required:  Ore  6. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Ore  37.  Research  Work  in  Ore  Dressing. 
Preparation  required :  Ore  36. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Ore  38.  Research  Work  in  Coal  Washing  and  Preparation  for  Market. 
Preparation  required:  Ore  11. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Ore  39.  Research  Work  in  Coal  Washing  and  Preparation  for  Market. 
Preparation  required :  Ore  38. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Ore  40.  Practical  Work  in  Ore  Dressing. 
Preparation  required:  Ore  1. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Ore  41.  Practical  Work  in  Ore  Dressing. 
Preparation  required :  Ore  40. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Ore  42.  Practical  Work  in  Ore  Dressing. 
Preparation  required:  Ore  41. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Ore  43.  Practical  Work  in  Ore  Dressing. 
Preparation  required:  Ore  42. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Ore  44.  Practical  Work  in  Coal  Washing  and  Preparation  for  Market. 
Preparation  required :  Ore  7. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Ore  45.  Practical  Work  in  Coal  Washing  and  Preparation  for  Market. 
Preparation  required :  Ore  44. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Ore  46.  Practical  Work  in  Coal  Washing  and  Preparation  for  Market. 
Preparation  required:  Ore  45. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Ore  47.  Practical  Work  in  Coal  Washing  and  Preparation  for  Market. 
Preparation  required :  Ore  46. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

X.  PALEONTOLOGY. 

The  object  of  these  courses  is  to  familiarize  the  student  in  the  field 
and  laboratory  with  the  more  common  fossils,  particularly  those  that 
characterize  the  Paleozoic  formations.  Naturally,  especial  attention  will 
be  given  to  the  Pennsylvania  flora  and  fauna.  The  student  will  be  prac- 
ticed in  the  determination  of  various  types  which  he  is  expected  to  draw 
and  describe. 

The  class  room  work,  with  the  associated  laboratory  work,  is  arranged 
largely  for  its  use  in  prospecting  and  mining  in  the  coal  and  other 
stratified  formations. 
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The  design  is  to  acquaint  the  student  with  the  distinguishing  features 
of  the  more  important  groups  of  fossils,  and  to  teach  him  the  method 
of  separating  one  formation  from  another  by  the  aid  of  its  fossil  re- 
mains. 

Pal.  1.  Paleontology. 

Preparation  required:  Entrance  requirements  in  Zoology.  Taken  with 
Geol.  1. 

Freshman  Year,  First  Semester,  2  credits. 

Pal.  2.  Paleontology. 

Preparation  required:  Pal.  1. 

Freshman  Year,  Second  Semester,  2  credits. 

Pal.  3.  Paleontology. 

Preparation  required :  Pal.  2. 

Sophomore  Year,  First  Semester,  2  credits. 

Pal.  4.  Paleontology. 

Preparation  required :  Pal.  3. 

Sophomore  Year,  Second  Semester,  2  credits. 

Pal.  5.  Paleontology. 

Preparation  required:  Pal.  4. 
Junior  Year,  First  Semester,  2  credits. 

Pal.  6.  Paleontology. 

Preparation  required:  Pal.  5. 

Junior  Year,  Second  Semester,  2  credits. 

Pal.  7.  Paleontology. 

Preparation  required:  Pal.  6. 

Senior  Year,  First  Semester,  2  credits. 
Pal.  8.  Paleontology. 

Preparation  required :  Pal.  7. 

Senior  Year,  Second  Semester,  2  credits. 

Pal.  9.  Paleobotany. 

Preparation  required:  Entrance  requirements  in  Botany.  Taken  with 
Geol.  1. 

Freshman  Year,  First  Semester,  2  credits. 

Pal.  10.  Paleobotany. 

Preparation  required:  Pal.  9. 

Freshman  Year,  Second  Semester,  2  credits. 

Pal.  11.  Paleobotany. 

Preparation  required:  Pal.  10. 

Sophomore  Year,  First  Semester,  2  credits. 
Pal.  12.  Paleobotany. 

Preparation  required:  Pal.  11. 

Sophomore  Year,  Second  Semester,  2  credits. 

Pal.  13.  Paleobotany. 

Preparation  required:  Pal.  12. 

Junior  Year,  First  Semester,  2  credits. 

Pal.  14.  Paleobotany. 

Preparation  required:  Pal.  13. 

Junior  Year,  Second  Semester,  2  credits. 
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Pal.  15.  Paleobotany. 

Preparation  required:  Pal.  14. 
Senior  Year,  First  Semester,  2  credits. 

Pal.  16.  Paleobotany. 

Preparation  required:  Pal.  15. 

Senior  Year,  Second  Semester,  2  credits. 

Pal.  17.  Paleontological  Laboratory. 
Taken  with  Pal.  1. 

Freshman  Year,  First  Semester,  1  to  12  credits. 

Pal.  18.  Paleontological  Laboratory. 

Preparation  required:  Pal.  1,  17.  Taken  with  Pal.  2. 
Freshman  Year,  Second  Semester,  1  to  12  credits. 

Pal.  19.  Paleontological  Laboratory. 

Preparation  required:  Pal.  18.  Taken  with  Pal.  3. 
Sophomore  Year,  First  Semester,  1  to  12  credits. 

Pal.  90.  Paleontological  Laboratory. 

Preparation  required:  Pal.  19.  Taken  with  Pal.  4. 
Sophomore  Year,  Second  Semester,  1  to  12  credits. 

Pal.  21.  Paleontological  Laboratory. 

Preparation  required:  Pal.  20.  Taken  with  Pal.  5. 
Junior  Year,  First  Semester,  1  to  12  credits. 

Pal.  22.  Paleontological  Laboratory. 

Preparation  required:  Pal.  21.  Taken  with  Pal.  6. 
Junior  Year,  Second  Semester,  1  to  12  credits. 

Pal.  23.  Paleontological  Laboratory. 

Preparation  required:  Pal.  22.  Taken  with  Pal.  7. 
Senior  Year,  First  Semester,  1  to  12  credits. 

Pal.  24.  Paleontological  Laboratory. 

Preparation  required:  Pal.  23.  Taken  with  Pal.  8. 
Senior  Year,  Second  Semester,  1  to  12  credits. 

Pal.  25.  Paleontological  Laboratory. 
Preparation  required :  Pal.  24. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Pal.  26.  Paleontological  Laboratory. 
Preparation  required :  Pal.  25. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 

Pal.  27.  Paleobotanical  Laboratory. 
Taken  with  Pal.  9. 

Freshman  Year,  First  Semester,  1  to  12  credits. 

Pal.  28.  Paleobotanical  Laboratory. 

Preparation  required:  Pal.  27.  Taken  with  Pal.  10. 
Freshman  Year,  Second  Semester,  1  to  12  credits. 

Pal.  29.  Paleobotanical  Laboratory. 

Preparation  required:  Pal.  28.  Taken  with  Pal.  11. 
Sophomore  Year,  First  Semester,  1  to  12  credits. 
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Pal.  30.  Paleobotanical  Laboratory. 

Preparation  required:  Pal.  29.  Taken  with  Pal.  12. 
Sophomore  Year,  Second  Semester,  1  to  12  credits. 

Pal.  31.  Paleobotanical  Laboratory. 

Preparation  required:  Pal.  30.  Taken  with  Pal.  13. 
Junior  Year,  First  Semester,  1  to  12  credits. 

Pal.  32.  Paleobotanical  Laboratory. 

Preparation  required:  Pal.  31.  Taken  with  Pal.  14. 
Junior  Year,  Second  Semester,  1  to  12  credits. 

Pal.  33.  Paleobotanical  Laboratory. 

Preparation  required:  Pal.  32.  Taken  with  Pal.  15. 
Senior  Year,  First  Semester,  1  to  12  credits. 

Pal.  34.  Paleobotanical  Laboratory. 

Preparation  required:  Pal.  33.  Taken  with  Pal.  16. 
Senior  Year,  Second  Semester,  1  to  12  credits. 

Pal.  35.  Paleobotanical  Laboratory. 
Preparation  required:  Pal.  34. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Pal.  36.  Paleobotanical  Laboratory. 
Preparation  required :  Pal.  35. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 

Pal.  37.  Practical  Work  in  Paleontology. 
Preparation  required:  Pal.  18. 

Freshman  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pal.  38.  Practical  Work  in  Paleontology. 
Preparation  required:  Pal.  37. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pal.  39.  Practical  Work  in  Paleontology. 
Preparation  required:  Pal.  38. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pal.  40.  Practical  Work  in  Paleontology. 
Preparation  required:  Pal.  39. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pal.  41.  Practical  Work  in  Paleontology. 
Preparation  required:  Pal.  40. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pal.  42.  Practical  Work  in  Paleobotany. 
Preparation  required:  Pal.  28. 

Freshman  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pal.  43.  Practical  Work  in  Paleobotany. 
Preparation  required:  Pal.  42. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pal.  41.  Practical  Work  ;n  Paleobotany. 

Preparation  required:  Pal.  43. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
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Pal.  45.  Practical  Work  in  Paleobotany. 
Preparation  required:  Pal.  44. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 
Pal.  46.  Practical  Work  in  Paleobotany. 
Preparation  required :  Pal.  45. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pal.  47.  Research  Work  in  Paleontology. 
Preparation  required :  Pal.  24. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Pal.  48.  Research  Work  in  Paleontology. 
Preparation  required:  Pal.  47. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 

Pal.  49.  Research  Work  in  Paleobotany. 
Preparation  required:  Pal.  34. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Pal.  50.  Research  Work  in  Paleobotany. 
Preparation  required:  Pal.  49. 

Graduate  Work,  Second  Semester,  2  to  20  credits. 

XI.  PETROGRAPHY 

This  group  is  considered  here  under  two  heads:  (1)  Optical  and  Mi- 
croscopical Mineralogy  and  (2)  Microscopical  Petrography. 

Optical  and  Microscopical  Mineralogy. — Under  this  head  are  treated 
the  various  optical  and  other  characteristics  of  minerals  as  revealed  by 
the  microscope.  Alterations  of  minerals  are  especially  studied,  owing  to 
their  importance  in  the  subject  of  Mining  Geology  and  Petrography. 
The  lectures  given  are  chiefly  devoted  to  the  description  and  use  of 
the  microscope  as  a  simple  instrument  and  as  a  piece  of  optical  ap- 
paratus for  the  determination  of  minerals  and  rocks.  This  part  of  the 
work  will  comprise  the  use  of  the  petrographical  microscope  in  common 
and  polarized  light,  both  as  a  microscope  and  as  a  polariscope;  the 
chemical  properties  of  minerals  as  determined  under  the  microscope;  and 
the  distinguishing  characters  of  important  rock-forming  minerals  and 
their  alterations. 

These  lectures  are  intended  to  give  a  clear  and  suitable  introduction 
to  the  subject  of  Microscopical  and  Optical  Mineralogy,  which  shall  be 
adapted  to  the  needs  of  geologists,  civil  and  mining  engineers,  chemists, 
metallurgists,  teachers,  architects,  and  others  who  may  need  a  good 
working  or  practical  knowledge  of  the  subject. 

Microscopical  Petrography. — Under  this  head  instruction  is  given  by 
means  of  lectures  and  laboratory  practice  upon  the  microscopical  char- 
acters of  rocks,  as  revealed  in  their  thin  sections.  It  is  based  on  the 
earlier  instruction  in  Macroscopical  Petrography  and  in  the  preceding 
Optical  and  Microscopical  Mineralogy.  It  is  intended  not  only  to  assist 
the  student  to  name  the  rocks,  but  also  to  enable  him  to  understand 
better  the  metamorphism  of  rocks  and  the  origin  and  structure  of  ores 
and  other  useful  geological  deposits. 
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Pet.  1.  Optical  Mineralogy  and  Microscopical  Mineralogy  and  Petrography 
Preparation  required:  Min.  1,  2;  Geol.  5,  6;  M.  Geol.  1.  Taken  with 
Pet.  9. 

Sophomore  Year,  First  Semester,  2  credits. 

Pet.  2.  Microscopical  Petrography. 

Preparation  required:  Pet.  1,  9.  Taken  with  Pet.  10. 
Sophomore  Year,  Second  Semester,  2  credits. 

Pet.  3.  Origin  of  Minerals,  Rocks,  and  Ore  Deposits — their  Alterations, 
Relations,  and  Classifications. 
Preparation  required:  Pet.  2,  10.  Taken  with  Pet.  11. 
Junior  Year,  First  Semester,  2  credits. 

Pet.  4.  Origin  of  Minerals,  Rocks,  and  Ore  Deposits — their  Alterations, 
Relations,  and  Classifications. 
Preparation  required:  Pet.  3, 11.  Taken  with  Pet.  12. 
Junior  Year,  Second  Semester,  2  credits. 

Pet.  5.  Advanced  Petrography. 

Preparation  required:  Pet.  4,  12.  Taken  with  Pet.  13. 
Senior  Year,  First  Semester,  2  credits. 

Pet.  6.  Advanced  Petrography. 

Preparation  required:  Pet.  5,  13.  Taken  with  Pet.  14. 
Senior  Year,  Second  Semester,  2  credits. 

Pet.  7.  Advanced  Petrography. 

Preparation  required:  Pet.  6,  14.  Taken  with  Pet.  21  or  27. 
Graduate  Work,  First  Semester,  2  credits. 

Pet.  8.  Advanced  Petrography. 

Preparation  required:  Pet.  7,  21.  Taken  with  Pet.  22  or  28. 
Graduate  Work,  Second  Semester,  2  credits. 

Pet.  9.  Petrographical  Laboratory. 

Preparation  required:  Min.  1,  2;  Geol.  5,  6;  M.  Geol.  1.  Taken  with 
Pet.  1. 

Sophomore  Year,  First  Semester,  2  credits. 

Pet.  10.  Petrographical  Laboratory. 

Preparation  required:  Pet.  9.  Taken  with  Pet.  2. 
Sophomore  Year,  Second  Semester,  2  credits. 

Pet.  11.  Petrographical  Laboratory/ 

Preparation  required:  Pet.  10.  Taken  with  Pet.  3. 
Junior  Year,  First  Semester,  2  credits. 

Pet.  12.  Petrographical  Laboratory. 

Preparation  required:  Pet.  11.  Taken  with  Pet.  4. 
Junior  Year,  Second  Semester,  2  credits. 

Pet.  13.  Petrographical  Laboratory. 

Preparation  required:  Pet.  12.  Taken  with  Pet.  5. 
Senior  Year,  First  Semester,  2  credits. 

Pet.  14.  Petrographical  Laboratory. 
Preparation  required:  Pet.  13.  Taken  with  Pet.  6. 
Senior  Year,  Second  Semester,  2  credits. 


DEPARTMENTS  OF  INSTRUCTION 


Pet.  15.  Petrographical  Laboratory. 
Taken  with  Pet.  9. 

Sophomore  Year,  First  Semester,  1  to  12  credits. 

Pet.  16.  Petrographical  Laboratory. 
Taken  with  Pet.  10. 

Sophomore  Year,  Second  Semester,  1  to  12  credits. 
Pet.  17.  Petrographical  Laboratory. 
Taken  with  Pet.  11. 

Junior  Year,  First  Semester,  1  to  12  credits. 

Pet.  18.  Petrographical  Laboratory. 
Taken  with  Pet.  12. 

Junior  Year,  Second  Semester,  1  to  12  credits. 

Pet.  19.  Petrographical  Laboratory. 
Taken  with  Pet.  13. 

Senior  Year,  First  Semester,  1  to  12  credits. 

Pet.  20.  Petrographical  Laboratory. 
Taken  with  Pet.  14. 

Senior  Year,  Second  Semester,  2  credits. 

Pet.  21.  Petrographical  Laboratory. 

Preparation  required;  Pet.  6,  14.  Taken  with  Pet.  7. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Pet.  22.  Petrographical  Laboratory. 

Preparation  required:  Pet.  21.  Taken  with  Pet.  8. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 

Pet.  23.  Practical  Work  in  Petrography. 
Preparation  required:  Pet.  2, 10. 

Sophomore  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pet.  24.  Practical  Work  in  Petrography. 
Preparation  required :  Pet.  23. 

Junior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pet.  25.  Practical  Work  in  Petrography. 
Preparation  required :  Pet.  24. 

Senior  Year,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pet.  26.  Practical  Work  in  Petrography. 
Preparation  required :  Pet.  22. 

Graduate  Work,  Summer  Vacation,  4  to  12  weeks,  6  to  18  credits. 

Pet.  27.  Research  Work  in  Petrography. 

Preparation  required:  Pet.  6,  14.  Taken  with  Pet.  7. 
Graduate  Work,  First  Semester,  2  to  20  credits. 

Pet.  28.  Research  Work  in  Petrography. 

Preparation  required:  Pet.  27.  Taken  with  Pet.  8. 
Graduate  Work,  Second  Semester,  2  to  20  credits. 
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EXPENSES 

PER  SEMESTER 

Matriculation  Fee  (at  entrance  only)  $  5.00 

Tuition    50.00 

Chemistry    10.00 

Mineralogical  Laboratory,  each  hour  a  week   1.00 

Electrical  Laboratory   10.00 

Biological  Laboratory   10.00 

Assaying,  each  hour  a  week   2.00 

Ore  Dressing  Laboratory,  each  hour  a  week   2.00 

Petrographical  Laboratory,  each  hour  a  week   2.00 

Metallurgical  Laboratory,  each  hour  a  week   2.00 

Ceramic  Laboratory,  each  hour  a  week   2.00 

Shopwork   10.00 

Breakage  deposit  required  of  all  students  taking  Laboratory  or 

shopwork    10.00 

Athletic  Fee  (Physical  Education)   5.00 

Diploma  Fee,  at  graduation   5.00 


REQUIREMENTS  FOR  DEGREES 

For  all  degrees  for  students  entering  the  Freshman  Class  in  the  School 
of  Mines,  in  1908  and  subsequently,  one  hundred  and  eighty-four  (184) 
credits  are  required,  of  which  four  (4)  must  be  in  Physical  Education. 

In  addition,  every  candidate  must  prepare  and  present  to  the  Dean 
of  the  School,  at  least  ten  days  before  Commencement,  a  satisfactory 
thesis.  The  thesis  is  to  be  upon  some  subject  pertaining  to  the  course 
and  done  under  the  direction  of  an  instructor  in  that  subject.  The  the- 
sis must  bear  upon  it  the  written  approval  of  the  instructor,  under  whose 
direction  the  work  was  done,  before  it  can  be  accepted. 

In  the  School  of  Mines  each  credit  is  considered  to  be  one  hour  of 
recitation  or  quiz,  or  three  hours  of  laboratory  or  field  work  each  week. 

In  the  College  and  Engineering  School  one  hour  of  recitation,  or  two 
hours  in  laboratory,  drawing  room,  or  gymnasium,  or  three  hours  in  the 
shops,  count  as  a  single  credit. 

In  lectures  the  credits  vary  according  to  the  purpose  of  the  lecture. 
A  lecture  given  for  explanatory  or  illustrative  purposes  is  classed  as  a 
laboratory  hour;  but  one  upon  which  a  recitation  or  quiz  is  based  is  con- 
sidered as  a  recitation  hour. 

All  the  above  candidates  for  any  degree  in  the  School  of  Mines  are  re- 
quired to  present  credits  in  the  following  subjects — the  figure  in  paren- 
thesis following  the  subject  number  or  abbreviation  indicating  the  credits 
belonging  to  that  subject:  169  (3);  172  (5);  185  (4);  210  (8);  297  (2); 
870  (2) ;  371  (J)  ;  .*i90  or  391  (4) ;  Min.  1,2,(12) ;  Geol.  5,  6,(4) ;  Met.  1,  68, 
(4)|  M.  Geol.  1,  2,  3,  (6);  Ore.  1,  (2);  Mine.  1,  2,  17,  18,  30,  32,  33, 
34,  (16);  Law.  1,  2,  (4).  Total,  78  credits. 
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In  addition  to  the  above  78  credits,  each  candidate  for  the  Bachelor 
of  Science  Degree  in  any  group  or  subject  must  also  elect  work  giving 
him  at  least  30  credits  more  in  that  group,  exclusive  of  the  Summer 
Vacation  work.  This  leaves  him  76  credits  to  be  obtained  by  general 
election.  The  Bachelor  of  Science  Degree  is  given  in  the  following 
groups  or  subjects  and  for  the  following  credits: 


DEGREE 

REQUIRED 

ELECTIVE  GROUP 

ELECTIVE 

SUBJECT 

WORK 

WORK 

WORK 

Ceramics 

78 

30 

76 

Cements 

78 

30 

76 

Geology 

78 

30 

76 

Metallurgy 

78 

30 

76 

T^l  1         A.            li  If     J_  11 

Electro-Metallurgy 

78 

30 

76 

Hydro-Metallurgy 

78 

30 

76 

Assaying 

78 

30 

76 

Mineralogy 

78 

30 

76 

Mining 

78 

30 

76 

Coal  Mining 

78 

30 

76 

Metal  Mining 

78 

30 

76 

Mining  Geology 

78 

30 

76 

Mining  Law 

78 

30 

76 

Ore  Dressing 

78 

30 

76 

Paleontology 

78 

30 

76 

Paleobotany 

78 

30 

76 

Petrography 

78 

30 

76 

In  the  case  of  Mining  Law,  allied  work  in  Law,  Economics,  etc.,  will 
be  accepted  for  part  of  the  30  credits. 

All  courses  and  subjects  taken  must  receive  the  approval  of  the  Dean 
before  they  will  be  accepted  for  a  degree  in  any  special  group. 

All  candidates  for  an  Engineering  Degree,  besides  completing  the 
above  108  required  credits,  must  also  obtain  credits  for  the  following  sub- 
jects: 166  (3);  174  (4);  175  (6);  176  (4);  285  (2);  286  (3);  and  373 
(3).  Total,  25  credits.  This  leaves  51  subjects  to  be  selected  from  the 
general  electives. 

The  following  Engineering  Degrees  will  be  given  for  credits  as  shown 


below : 

DEGREE                       REQUIRED            ELECTIVE  GROUP  ELECTIVE 

WORK  WORK  WORK 

Ceramic  Engineer            103                     30  51 

Geological  Engineer         103                     30  51 

Metallurgical  Engineer    103                     30  51 

Mining  Engineer             103                     30  51 


In  order  to  enable  the  student  to  become  better  fitted  for  his  future 
practice,  he  is  allowed  to  substitute  each  year  for  his  elective  work  from 
4  to  12  weeks'  work  of  a  specified  kind  during  his  summer  vacation,  giv- 
ing him  from  6  to  18  credits,  if  he  desires  to  do  so.  In  order  to  sub- 
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stitute,  the  student  must  first  arrange  with  the  Dean  of  the  School  and 
the  instructor  who  has  charge  of  the  subject,  the  details  of  the  work,  the 
company,  and  the  location.  When  the  work  has  been  completed,  the  stud- 
ent is  further  to  present  from  the  company  for  which  he  has  worked  a 
certificate  stating  the  kind,  character,  and  grade  of  work  done  and  time 
spent.  The  student  must  also  present  a  written  thesis  giving  in  detail  an 
account  of  the  work  he  has  done  and  its  principles,  and  then  pass  a  writ- 
ten or  oral  examination  upon  the  work  and  the  principles  involved. 

In  many  of  the  electives  and  in  much  of  the  required  work  there  is  no 
reason  why  one  study  should  be  taken  in  one  year  instead  of  in  an- 
other, except,  when  necessary  to  preserve  the  sequence.  Many  Fresh- 
man, Sophomore,  and  Junior  studies  in  this  School  are  Senior  or  Grad- 
uate studies  in  other  institutions  and  even  in  other  Schools  in  this  Uni- 
versity— the  position  being  largely  due  to  the  particular  conditions  in 
each  case.  A  student  must  elect  his  studies  in  sequence,  but  he  is  not 
necessarily  confined  to  taking  them  in  any  particular  year,  if  he  can  ob- 
tain the  consent  01  the  instructors  concerned  and  of  the  Dean.  In  the 
same  way  a  study  belonging  to  a  subsequent  year,  or  even  a  graduate 
year,  can  be  taken  by  any  properly  prepared  student  in  an  earlier  year. 

In  special  cases,  particularly  in  the  advanced  subjects,  and  in  the  lab- 
oratory work,  more  hours  can  be  taken  than  those  specified  in  the  cata- 
logue, by  means  of  a  petition  and  the  consent  of  the  instructor  and  Dean. 

Changes  in  hours  or  subjects  will  be  made  from  time  to  time  to  meet 
the  changes  in  the  courses  in  other  Schools  in  the  University  or  the 
needs  of  this  School. 


DEGREES 

FOR  STUDENTS  ENROLLED   IN  THE  SCHOOL  OF  MINES 
PRIOR  TO  COMMENCEMENT  1908  OR  ENTERING  WITH 
ADVANCED  STANDING  ANY  OF  THE  THEN 
UPPER  CLASSES 

In  the  reorganization  of  the  School  of  Mines  it  is  a  somewhat  difficult 
proposition  to  conserve  the  interests  and  courses  as  formerly  arranged 
and  introduce  the  new  work  without  too  much  duplication.  It  is  thought 
that  the  following  arrangement  will  serve  the  purpose  and  allow  the  in- 
troduction of  the  new  work  in  natural  sequence,  and  as  required,  com- 
mencing with  the  I1  reshman  Class  entering  in  September,  1908. 

J.  The  class  graduating  in  1909  will  take:  61  (2);  297  (2);  306  (3); 
Met.  15,  16,  17,  [277],  68,  (9);  Ore.  1,  (2);  Mine.  9,  10,  44,  45  (8);  or  a 
total  of  26  credits  in  required  work  and  10  credits  in  electives  for  the 
Senior  Year. 

2.  The  class  graduating  in  1910,  with  the  degree  of  Engineer  of  Mines, 
will  take:  61  (2);  285  (2);  286  (3);  297  (2);  330  (2);  331  (2);  Min.  1. 
(6);  Met.  1,  68,  (4);  Geol.  5,  6,  (4);  M.  Geol.  1,  2,  3,  (6);  Ore.  1,  (2); 
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Mine.  1,  2,  (4)  ;  or  a  total  of  39  credits  in  required  work  and  33  credits  in 
elective  subjects  for  the  Junior  and  Senior  Years. 

3.  The  class  graduating  in  1910,  with  the  degree  of  Bachelor  of  Science 
in  Mining,  will  take:  61  (2)  ;  297  (2) ;  Min.  1,  (6) ;  Met.  1,  68  (4)  ;  Geol. 
5,  6,  (4) ;  M.  Geol.  1,  2,  3,  (6) ;  Ore.  1,  (2) ;  Mine.  1,  2,  (4) ;  or  a  Latal  of 
28  credits  in  required  subjects  and  44  credits  in  elective  subjects  for  the 
Junior  and  Senior  Years. 

4.  The  class  graduating  in  1911,  with  the  degree  of  Engineer  of  Mines, 
will  take:  61  (2)  ;  175  (6)  ;  176  (4)  ;  210  (8)  ;  285  (2)  ;  286  (3)  ;  297  (2)  ; 
330  (2)  ;  331  (2)  ;  371  (2)  ;  373  (3)  ;  Min.  1,  2,  (12)  ;  Met.  1,  68,  (4)  ; 
Geol.  5,  6,  (4) ;  M.  Geol.  1,  2,  3,  (6) ;  Ore.  1,  (2) ;  Mine.  1,  2,  17,  18,  (8) ; 
Law.  1,  2,  (4) ;  or  a  total  of  76  credits  in  required  subjects  and  32  credits 
in  elective  subjects  for  the  Sophomore,  Junior,  and  Senior  Years. 

5.  The  class  graduating  in  1911,  with  the  degree  of  Bachelor  of 
Science  in  Mining,  will  take:  61  (2)  ;  297  (2)  ;  Min.  1,  2  (12)  ;  Met.  1,  68 
(4)  ;  Geol.  5,  6,  (4)  ;  M.  Geol.  1,  2,  3,  (6)  ;  Ore.  1,  (2)  ;  Mine.  1,  2,  17, 
18,  (8);  Law.  1,  2  (4);  or  44  credits  in  required  subjects,  and  64 
credits  in  elective  subjects. 

The  statements  given  earlier  cover  the  questions  relating  to  Physical 
Education,  laboratory  hours,  electives,  thesis,  etc.  The  student  is  to  se- 
lect his  electives  from  the  work  current  at  that  time.  The  number  of 
students  necessary  to  cause  an  elective  to  be  given  will  vary  according  to 
circumstances,  but  in  general  it  may  be  stated  to  be  at  least  five. 
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To  meet  the  needs  of  students  of  age  and  experience  who  desire  a 
mining  or  metallurgical  education,  but  who  are  unable  to  take  the  com- 
plete four  years'  courses,  and  such  others  as  wish  to  prepare  for  the 
examinations  for  mine  inspectors,  foremen,  and  fire  bosses,  courses  of  in- 
struction have  been  provided  covering  two  years.  These  courses  enable 
the  student  to  obtain  instruction  in  Crystallography,  Mineralogy,  Pet- 
rography, Paleontology,  General  and  Field  Geology,  Mining  Geology, 
Mining,  Ore  Dressing  and  Coal  Washing,  Mathematics,  Plane  and  Mine 
Surveying,  General  Chemistry,  Qualitative  and  Quantitative  Chemical 
Analysis,  Ceramics,  Drawing,  Designing,  Assaying,  Metallurgy,  Carp- 
entry, Wood  Turning,  Forging,  Pattern  Making,  Foundry,  Machine  Tool 
Work,  etc.,  etc.  The  requirements  for  admission  to  this  course  are  the 
same  as  those  for  the  regular  four  years'  course.  It  is  intended  to  pre- 
pare the  student  for  general  mining,  mining  law,  metallurgical,  assaying, 
ceramic,  paleontological,  petrographical,  and  geological  work. 

In  order  to  meet  the  needs  of  different  students  and  to  give  some  gen- 
eral training,  elective  work  is  offered,  and  a  student  in  one  year  is  al- 
lowed to  elect  any  work  in  the  same  semester  of  the  other  year,  or  of 


80 


SCHOOL  OF  MINES 


any  year  in  the  four  years'  courses  that  he  is  properly  prepared  to  take. 
Every  student  is  required  to  take  each  semester  at  least  twenty-three 
periods,  including  the  required  work. 

The  electives  need  to  be  selected  with  care  and  with  reference  to  the 
results  desired.  The  Dean  and  the  other  instructors  are  always  willing 
to  assist  the  students  in  their  selections,  and  every  schedule  has  to  be 
approved  by  the  Dean  before  it  can  stand. 

A  student  completing  a  course  will  receive  a  certificate  to  that  effect 
on  his  making  application  to  the  Registrar  of  the  University. 

To  complete  a  two  years'  Short  Course  the  student  must  obtain  92 
credits.  The  92  credits  are  to  comprise:  169  (3);  172  (5);  185  (4);  210 
(8);  297  (2);  370  (2);  390  or  391  (2);  Min.  1,  2  (12);  Geol.  5,  6  (4); 
Met.  1,  68  (4)  ;  M.  Geol.  1,  2,  3  (6)  ;  Ore.  1  (2)  ;  Mine.  1,  2,  17,  18,  30,  32, 
33,  34  (16) ;  Law.  1,  2  (4) ;  or  a  total  of  74  credits  in  required  work  and 
18  credits  in  elective  work,  of  which  at  least  10  must  be  in  the  group  in 
which  the  student  desires  to  obtain  his  certificate. 

Short  Courses  can  be  taken  in  Ceramics,  Cements,  Geology,  Metal- 
lurgy, Assaying,  Mineralogy,  Mining,  Coal  Mining,  Metal  Mining,  Min- 
ing Geology,  Mining  Law,  Ore  Dressing,  Paleontology,  Paleobotany, 
Petrography,  etc. 

SPECIAL  STUDENTS 

The  Special  Students  in  the  School  of  Mines  are  divided  into  two 

classes : 

1.  Students  taking  irregular  or  special  courses  owing  to  lack  of  time 
to  take  an  entire  course.  They  are  under  the  general  rules  of  the  School 
and  they  are  expected  to  carry  a  full  schedule  of  work  unless  exempted 
for  special  reasons. 

2.  Persons  of  suitable  age  and  experience  in  practical  work  will  be  ad- 
mitted without  examination  to  take  such  studies  as  the  different  in- 
structors shall  be  satisfied  they  are  qualified  to  pursue. 

Long  experience  with  such  students  has  shown  that  they  make  most 
valuable  and  energetic  workers,  and  have  a  very  beneficial  influence  up- 
on the  undergraduate  students.  This  division  of  Special  Students  is  de- 
signed for  men  of  an  active  and  practical  business  life,  usually  in  some 
department  of  Mining,  Ceramics,  Geology,  or  Metallurgy,  who  feel  the 
need  of  further  education  that  will  assist  them  in  their  future  work.  Re- 
sults have  demonstrated  that  such  an  opportunity  as  is  here  afforded  has 
been  of  marked  and  lasting  benefit  to  such  students,  oftentimes  placing 
them  upon  a  distinctly  higher  plane  in  life  than  otherwise  they  could  have 
reached. 

This  work  If  also  calculated  to  assist  persons  into  whose  hands  has 
come  the  management  of  estates  connected  with  mining  industries,  to 
whom  a  certain  amount  of  knowledge  of  Mining  Law,  Mining,  and  al- 
lied subjects  is  not  only  useful  but  essential. 
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In  the  same  way,  men  engaged  in  prospecting  have  found  the  special 
study  of  Mineralogy  and  Mining  Geology  invaluable  to  them. 

The  School  of  Mines  especially  desires  to  aid  all  who  wish  to  increase 
their  stock  of  knowledge  in  the  subjects  taught  in  it,  and  it  will  cordially 
welcome  all  such  special  students  and  give  them  every  opportunity  it 
can. 

It  is  intended  in  this  way  to  assist  those  who  are  preparing  to  pass 
examinations  for  the  various  positions  of  mine  inspector,  mine  foreman, 
fire  boss,  etc.  All  persons  who  are  thus  interested  in  mining  and  allied 
work  are  allowed  to  enter  at  any  time  and  to  take  any  studies  that  they 
appear  to  be  able  to  follow.  They  are  permitted  to  remain  as  long  as 
they  wish,  and  are  not  under  the  operation  of  any  college  rules;  but  are 
expected  to  conduct  themselves  as  good  citizens  and  to  attend  to  their 
selected  work,  or  else  withdraw  from  the  institution. 

The  class  room  work  usually  commences  at  the  beginning  of  a  sem- 
ester and  continues  to  its  close,  but  if  these  students  can  profit  by  enter- 
ing at  other  times  and  work  can  be  arranged  to  meet  their  needs,  there  are 
no  objections  to  this.  In  the  majority  of  the  laboratories  the 
work  can  commence  at  any  period,  and  part  or  the  entire  time  of  the 
student  devoted  to  it  as  may  seem  best.  Thus  one  having  leisure  at  cer- 
tain times  of  the  year  can  take  up  different  portions  of  the  work  in 
successive  years. 

The  class  room  work  specially  available  includes  General  Geology,  Min- 
ing Geology,  Ceramics,  Ore  Dressing  and  Preparation  of  Coal  for  the 
Market,  Surveying,  Mine  Surveying,  the  different  branches  of  Mining, 
Mine  Gases,  Explosives,  Mine  Accounts,  Purchases  and  Supplies,  Min- 
ing Law  and  Management,  the  General  Principles  of  Metallurgy,  the 
Properties  and  Utilization  of  Fuels,  Refractory  Materials  and  Alloys, 
the  Metallurgy  of  Iron,  Steel,  Copper,  Lead,  Zinc,  Nickel,  and  the  Minor 
Metals,  etc.,  etc. 

In  the  laboratories  there  will  be  taught  the  adjustment,  manipulation, 
and  use  of  the  transit  and  other  surveying  instruments;  the  practical 
methods  of  discriminating  and  determining  minerals,  rocks,  and  fossils; 
Geological  and  Mine  Surveying;  Mapping  and  Field  Geology;  meth- 
ods of  Ore  Dressing;  "laying-out"  of  mine  plants  (including  tipples, 
head-frames,  shaft  houses,  mill  buildings,  fans,  bents,  chutes,  etc.); 
processes  of  testing  fans,  operating  drills  and  other  mine  machinery;  mine 
gases,  etc.;  work  in  fuel  testing,  including  the  determination  of  moisture, 
volatile  hydrocarbons,  fixed  carbon  and  ash  in  coal,  or  proximate 
analyses;  the  determination  of  sulphur;  tests  to  determine  the  effect  of 
washing  on  coals;  Gas  Analysis,  both  of  furnace  and  flue  gases;  the 
determination  of  the  efficiency  of  furnaces;  Assaying,  including  the  as- 
say of  gold,  silver,  and  lead  ores  and  furnace  products  by  all  known 
methods  of  assaying  ores,  fluxes,  slags,  and  furnace  products;  and 
analyses  for  iron,  copper,  lead,  zinc,  and  other  substances  met  with  in 
metallurgical  work.  Opportunities  are  also  given  for  carrying  out  tests 
on  special  processes  of  ore  treatment,  like  the  availability  of  the  cyanide 
process  for  gold,  etc. 
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All  the  School's  work  is  freely  available  for  use.  No  requirements  will 
be  made  of  the  practical  man  who  wishes  to  take  advantage  of  the  op- 
portunities beyond  that  he  shall  be  able  to  profit  by  the  work  that  he 
wishes  to  take  and  that  he  shall  attend  to  it.  No  matter  what  has  been 
his  past  work,  or  what  his  age  is,  if  he  has  the  ambition,  energy,  and  per- 
severance to  rise,  the  School  will  be  only  too  glad  to  help  him  in  every 
way  it  can. 

REGULATIONS  OF  THE  SCHOOL  OF  MINES 
PETITIONS 

Every  question  formally  presented  to  the  School  or  to  the  Dean  shall 
be  in  the  form  of  a  written  petition,  and  every  petition  must  have  upon 
it  the  written  approval  of  every  officer  directly  concerned  before  pre- 
sentation to  the  Dean  of  the  School.  If  it  is  approved  by  the  Dean,  the 
petition  is  granted,  and  the  Dean  will  so  notify  the  student  and  all  the 
parties  concerned. 

A  student  suspended  or  excluded  from  any  class  or  the  School  for 
any  cause,  or  by  any  rule,  can  only  be  restored  under  this  regulation. 

DISCIPLINE 

No  student  shall  be  allowed  to  remain  a  member  of  the  School  or 
be  connected  with  it  in  any  way  if  his  conduct  shall  be  considered 
prejudicial  to  the  interests  of  the  School. 

Any  student  who  presents  as  his  own  the  work  of  someone  else,  or 
who  falsifies  or  cheats  in  any  of  his  School  relations,  shall  by  that  act 
stand  suspended  or  dismissed  from  the  School. 

A  student  having  conditions  amounting  to  9  credits  at  any  time  is  by 
that  fact  dropped  from  the  School. 

A  student  standing  dismissed  by  the  instructors  from  two  subjects 
at  the  same  time,  on  account  of  absence,  improper  conduct,  poor  scholar- 
ship or  from  any  other  cause,  becomes  by  that  fact  dismissed  from  the 
School. 

All  missed  work  is  to  be  made  up  to  the  satisfaction  of  the  instructor 
or  ranked  as  zero  in  making  up  the  grades. 

INSTRUCTORS 

Each  instructor  is  the  sole  judge  of  the  fitness  of  every  student  taking 
his  subjects.  He  may  refuse  to  admit  into  his  class  any  student  found 
deficient  in  preparation,  or  dismiss  him  from  his  subject,  after  due 
warning,  at  any  time  when  he  has  too  many  absences  or  when  his  con- 
duct or  work  is  unsatisfactory.  Written  information  of  this  dismission, 
and  the  reason  therefor,  shall  at  once  be  sent  to  the  Dean. 

Eacfa  instructor  shall  be  charged  with  the  personal  supervision  of  the 
work  in  his  subject  or  subjects,  and  shall  inform  the  student,  upon  his 
request,  from  time  to  time  of  his  status. 
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Each  instructor  has  charge  of  the  absences,  conduct,  and  work  of  the 
students  when  in  his  class,  and  he  shall  keep  a  record  of  the  absences, 
and  the  work  of  each  student  under  his  charge. 

No  instructor  will  be  retained  unless  he  maintains  good  order  in  his 
class  rooms  and  laboratories  and  proves  himself  an  efficient  teacher. 

The  grade  and  absences  of  a  student  shall  be  reported  to  the  Dean  of 
the  School  by  each  instructor  at  the  end  of  each  semester.  The  in- 
structor may  grade  the  student  from  his  daily  work  or  from  examina- 
tions, or  both,  as  seems  best,  but  no  student  shall  receive  credit  for  any 
partially  completed  subject.  The  grades  are  to  be  reported  as  provided 
in  the  College  regulations. 

No  instructor  shall  allow  any  student  to  take  any  laboratory  or  field 
work  until  he  presents  a  certificate  from  the  Treasurer's  Office  that  the 
proper  fees  have  been  paid  for  that  subject  and  that  semester. 

EXAMINATIONS 

An  examination  for  the  removal  of  a  condition  incurred  in  one 
Semester  can  be  held  only  the  next  year,  at  the  beginning  of  the  Semes- 
ter in  which  that  subject  is  taught,  except  in  the  case  of  Seniors  and 
Second  Year  Short  Course  Students.  In  the  case  of  these  men,  the 
method  and  time  of  the  removal  of  their  conditions  are  to  be  arranged 
by  means  of  petitions  approved  by  the  instructors  concerned  and  the 
Dean,  but  all  examinations  in  one  subject  are  to  be  given  at  the  same 
time. 

Examinations  are  to  be  held,  or  not,  at  the  end  of  the  Semester  or 
when  the  work  is  finished  in  each  subject,  as  each  instructor  may  decide, 
and  for  such  part  or  all  of  his  students  as  he  directs. 

CREDITS 

Undergraduates  and  graduates  of  universities,  colleges  or  other  tech- 
nical schools  shall  receive  provisional  credits  for  all  work  taken  in  the 
school  from  whence  they  come,  for  which  they  present  the  proper  credits 
and  which  are  the  apparent  equivalents  of  subjects  taught  in  this 
School.  If,  after  a  suitable  length  of  time,  the  student  proves  his  work 
to  have  been  the  equivalent  of  the  work  required  in  this  School,  his 
provisional  credits  shall  become  permanent,  and  each  instructor  con- 
cerned shall  so  certify  to  the  Dean  of  the  School  and  to  the  Registrar. 
Otherwise  the  student  shall  receive  no  credit  for  work  done  in  other 
institutions. 

CHOICE  OF  ELECTIVES  OR  OPTIONS 

Triplicate  lists  of  the  required  studies  and  electives  chosen  are  to  be 
handed  to  the  Dean  by  every  student  as  follows: 
For  First  Semester:  On  or  before  May  15. 
For  Second  Semester:  On  or  before  December  15. 
For  Summer  Vacation:  On  or  before  May  15. 
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After  the  subjects  have  been  chosen  for  the  Semester  or  Summer 
Vacation  a  student  can  change,  drop  or  take  up  any  study,  either  elec- 
tive or  required,  only  in  the  following  manner:  He  is  to  hand  to  the 
Dean  a  written  request,  stating  the  change  desired  and  the  reason  there- 
for. This  petition,  before  it  is  placed  in  the  Dean's  hands,  is  to  bear  the 
written  approval  of  each  and  every  instructor  atfected  by  the  proposed 
change.  If  it  shall  then  be  approved  by  the  Dean,  the  change  may  be 
made,  and  the  Dean  shall  notify  the  student  and  the  instructors  con- 
cerned. 

Further,  the  work  already  done  in  the  subject  from  which  the  change 
is  made  will  not  be  counted,  but  the  student  will  be  obliged  to  com- 
plete all  the  required  work  in  the  subject  to  wiucii  he  is  transierred,  the 
same  as  if  the  latter  subject  had  been  originally  chosen. 

Any  student  failing  to  iiand  in  to  the  uean  triplicate  lists  of  his 
studies,  botn  required  and  elective,  by  the  time  speohed,  or  who  drops 
or  takes  up  any  stuay  except  in  the  manner  here  stated,  is  by  that  fact 
suspended  from  ail  exercises  in  the  School  until  he  is  reinstated  Dy 
petition  in  the  manner  specilied. 

Each  student  must  show  to  each  of  his  instructors  a  schedule  for  that 
Semester,  signed  by  the  Dean,  before  any  instructor  is  to  admit  that 
student  to  his  class. 

Subjects  are  to  be  taken  in  sequence,  but  not  necessarily  in  any 
specified  year. 

In  exceptional  cases,  a  student  may  be  allowed  by  the  Dean  to  take  a 
subject  out  of  sequence,  if  the  student  presents  a  petition  giving  the 
reasons  therefor,  and  bearing  the  written  approval  of  the  instructors 
in  the  preparatory  subjects  and  the  instructor  in  the  subject  to  be 
taken. 

GRADUATE  STUDENTS 

Students  who  have  received  a  Bachelor  of  Science  or  an  Engineering 
Degree  in  this  School,  or  one  whose  course  can  be  accepted  as  an  equiv- 
alent, can  receive,  under  the  rules  of  the  University,  the  degree  of 
Doctor  of  Science  or  Doctor  of  Philosophy,  as  the  case  may  be. 

The  number  of  credits  required  is  90,  which  may  be  selected  from 
the  graduate  and  undergraduate  subjects,  under  the  direction  of  the 
Dean  and  the  instructors  concerned. 

All  persons  desiring  to  pursue  studies  for  a  graduate  degree  are  re- 
quested to  refer  to  that  part  of  the  University  Catalog  relating  to  the 
Graduate  Department. 
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Abrasive  Materials,  61. 
Accidents,  55,  58. 
Admission,  by  Certificate,  7. 
Admission,  by  Examination,  7. 
Admission  from  Other  Institu- 
tions, 7. 
Admission,  Methods  of,  7. 
Admission,  Requirements  of,  7. 
Advantages,  Local,  6. 
Advisory  Board,  5. 
Africa,  Ore  Deposits  of,  61. 
Agents,  13,  80. 

Aid  (First)  to  the  Injured,  58. 
Algebra,  Requirements  in,  8. 
Alloys,  42. 

American  Law,  Introduction 
to,  65. 

Asphaltum  Deposits,  62. 
Asphaltum  Mining,  58. 
Assayers,  12,  77,  79-82. 
Assaying,  Fire,  48-50. 
Assaying,  Practical  Work  in, 
49, 50. 

Assaying,  Research  Work  in,  50. 
Assaying,  Wet,  48-50. 
Australasia,  Ore  Deposits  of,  61. 

Bachelor  of  Science  Degrees,  77. 
Boring,  55,  57. 
Bricks,  31-37. 
Building  Stones,  13,  61. 

Calorimetry,  42. 
Canada,  Mining  Laws  of,  65. 
Cement  Materials,  61. 
Cements,  13, 31-37. 
Cements,  Practical  Work  in,  35. 
Cements,  Research  Work  in,  36. 
Ceramic  Engineer,  77. 
Ceramics,  13,  31-37. 
Ceramics,  Courses  in,  31-37. 
Ceramics,  Practical  Work  in, 
34-37. 


Ceramics,  Research  Work  in,  36. 
Clay  Deposits,  61. 
Clay  Working,  31-37. 
Coal  Deposits,  62. 
Coal  Mining,  55. 
Coal  Washing,  13,  66-69. 
Coal  Washing,  Practical  Work 
in,  69. 

Coal  Washing,  Research  Work 

in,  69. 
Colors,  32,  61. 
Concrete,  13, 31-37. 
Concrete,  Practical  Work  in,  35. 
Concrete,  Research  Work  in,  36. 
Contracts,  Law  of,  65. 
Copper  Deposits,  62. 
Copper,  Metallurgy  of,  44. 
Credits,  76, 83. 
Crystallography,  51,  55. 
Crystallography,  Mathematical, 

52. 

Crystallography,  Research  Work 
in,  53. 

Cyanide  Process,  see  Hydro- 
Metallurgy. 

Deep  Mining,  58. 

Degrees,  76-79. 

Degrees,  Requirements  after 

1908,  76-78. 
Degrees,  Requirements  for  the 

Class  of  1909,  78. 
Degrees,  Requirements  for  the 

Class  of  1910,  78,  79. 
Degrees,  Requirements  for  the 

Class  of  1911,  79. 
Designing,  Metallurgical,  45, 46. 
Designing,  Mining,  59. 
Doctor  of  Philosophy,  84. 
Doctor  of  Science  Degree,  84. 
Discipline,  82. 
Drainage,  55,  57. 
Draughtsmen,  12. 
Dredging,  55,  58. 
Drilling,  55,  57. 
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Earthquakes,  38. 

Economic  oeology,  see  Mining 

Geology,  60-64. 
Education  of  the  Miners,  58. 
Elective  Studies,  13,  77-84. 
Electro-Metallurgical  Processes, 

45, 47, 48, 50. 
Electro-Metallurgy,  Practical 

Work  in,  50. 
Electro-Metallurgy,  Research 

Work  in,  50. 
Enamels,  32-37. 
Engineering  Degrees,  77. 
English,  Requirements  in,  8. 
Europe,  Ore  Deposits  of,  61. 
Examinations,  83. 
Examinations  for  Admission,  7. 
Expenses,  7 6. 
Exploitation,  55,  57. 
Explorers,  10. 
Explosives,  55, 58. 

Faculty,  5. 

Fertilizers,  Mineral,  62. 
Field  Work,  Credit  in,  76. 
Fire  Bosses,  13,  81. 
Fire  Brick,  32. 
Foundry  Work,  43. 
Frauds,  Law  of,  65. 
Freshman  Year,  Studies  of, 

14, 15. 
Fuels,  42. 
Furnaces,  42,  43. 

Gas  Deposits,  62. 
Gas,  Law  of,  64,  65. 
Gas  Mining,  58. 
Gems,  61. 

Geological  Engineer,  77. 
Geologists,  12, 13. 
Geology,  Azoic  or  Archaean,  38. 
Geology,  Courses  in,  37-42. 
Geology,  Field,  and  Geological 

Surveying  and  Mapping, 

40,41. 
Geology,  Glacial,  39. 


Geology  of  Pennsylvania,  39. 
Geology  of  United  States,  39. 
Geology,  Paleozoic,  Mesozoic, 

and  Cenozoic,  39. 
Geology,  Physical  and  Chemical, 

38. 

Geology,  Practical  Work  in, 
41, 42. 

Geology,  Research  Work  in,  42. 
Geology,  Stratigraphical,  38, 39. 
Geometry,  Requirements  in,  9. 
Glass  Making,  32-37. 
Glazes,  32-37. 
Gold  Deposits,  62. 
Gold,  Metallurgy  of,  44. 
Gold  Milling,  67. 
Graduate  Students,  84. 
Graduate  Years,  Studies  in, 
28-30. 

Great  Britian,  Mining  Laws  of,  65. 
Haulage,  55, 57. 

Historical  Geology,  see  Geology, 

Stratigraphical. 
History  of  the  School  of  Mines, 

6. 

History,  Requirements  in,  9. 
Hoisting,  55,  57. 
Hydro-Metallurgy,  45, 47, 50. 
Hydro-Metallurgy,  Practical 
Work  in,  50. 

Inspectors,  12. 
Instructors,  13,  82-84. 
Iron,  Metallurgy  of,  43. 
Iron  Ore  Deposits,  62. 

Junior  Year,  Studies  in,  21-23. 

Labor,  58. 

Laboratory  Work,  Credit  in,  76. 
Languages,  Requirements  in,  9. 
Lead  Deposits,  63. 
Lead,  Metallurgy  of,  64. 
Limes,  31-37. 
Limitations,  Law  of,  65. 
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Man,  Prehistoric,  39. 
Management  of  Mining  Estates, 
80. 

Managers,  12, 13. 
Manganese  Ore  Deposits,  62. 
Mathematics,  Requirements  of, 
9. 

Medicines,  Mineral,  62. 
Mercury  Deposits,  63. 
Metallography,  43. 
Metallurgical  Calculations, 
42,  43. 

Metalliferous  Deposits,  61-64. 
Metal  Mining,  56. 
Metallurgical  Designing,  45,  46. 
Metallurgical  Engineer,  12. 
Metallurgists,  12. 
Metallurgy,  Courses  in,  42-50. 
Metallurgy,  Research  Work  in, 
50. 

Metallurgy,  see  Electro-Metallurgy 
and  Hydro-Metallurgy. 

Metals  (Minor),  Metallurgy  of, 
45. 

Metamorphism,  37,  38,  74. 
Mexico,  Mining  Laws  of,  65. 
Mill  Men,  12. 
Mine  Accounts,  57. 
Mine  Calculations  and  Estimates, 
55. 

Mine  Foremen,  13,  81. 
Mine  Gases,  56. 
Mine  Inspectors,  13,  81. 
Mines,  "Laying  Out,"  56. 
Mine  Legislation,  58. 
Mine  Management,  58. 
Mine  Supplies,  57. 
Mine  Timber,  58. 
Mine  Valuation,  57,  58. 
Mineralogy,  51-55. 
Mineralogy,  Determinative, 
51-54. 

Mineralogy,  Microscopical,  73,  74. 
Mineralogy,  Optical,  73,  74. 
Mineralogy,  Physical  and 

Chemical,  52,  54. 
Mineralogy,  Practical  Work  in 

52,  53. 


Mineralogy,  Research  Work  in, 
53. 

Mining,  55-60. 
Mining  Engineer,  12,  77. 
Mining  Engineering,  56,  58. 
Mining  Geologists,  12. 
Mining  Geology,  60-64. 
Mining  Geology,  Practical  Work 
in,  64. 

Mining  Geology,  Research  Work 
in,  64. 

Mining  Injuries,  Law  of, 

64,  65. 
Mining  Law,  64,  65. 
Mining  Operations,  Law  of,  65. 
Mining,  Practical  Work  in, 

59,  60. 

Mining,  Research  Work  in, 
60. 

Mining  Surveying,  65,  66. 
Mining  Surveying,  Practical  Work 
in,  66. 

Negligence,  Law  of,  65. 
Non-Metalliferous  Deposits, 
60-64. 

Oil,  Law  of,  64,  65. 
Ore  Deposits,  60-64. 
Ore  Deposits,  Theories  of,  63. 
Ore  Dressing,  12,  66,  69. 
Ore  Dressing,  Practical  Work  in, 
69. 

Ore  Dressing,  Research  Work  in, 
69. 

Paleobotany,  69-73. 
Paleobotany,  Practical  Work  in, 
74 

Paleobotany,  Research  Work  in, 
73. 

Paleontology,  69-73. 
Paleontology,  Practical  Work  in, 
72. 

Paleontology,  Research  Work  in, 
73. 

Pennsylvania,  Geology  of,  39. 
Pennsylvania,  Mineralogy  of,  52. 
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Pennsylvania,  Mining  Geology  of, 
63. 

Petitions,  82. 

Petrography,  51-55,  73-75. 
Petrography,  Macroscopical, 

51,  52,  54,  55. 
Petrography,  Microscopical, 

73-75. 

Petrography,  Microscopical, 
Practical  Work  in,  75. 

Petrography,  Microscopical, 

Research  "Work  in,  74,  75. 

Petroleum  Deposits,  62. 

Petroleum  Mining,  58. 

Physical  Education,  76. 

Physical  Geography,  Courses  in, 
37. 

Physics,  Requirements  in,  9. 

Pigments,  62. 

Plasters,  31-37. 

Porcelain,  32-37. 

Pottery,  32-37. 

Power  Generation,  55,  57. 

Practical  Men,  Opportunities  for, 

80-82. 
Professors,  13. 
Prospectors,  12,  13. 
Pumping,  55,  57. 
Pyrometry,  42. 

Refractory  Materials,  42,  61. 
Regulations,  82-84. 
Requirements  for  Admission, 
7-9. 

Road  Materials,  61. 

Salt  Deposits,  62. 
Sampling,  57. 
Sched tiles  of  Work,  84. 
Scholarships,  9. 

School  Of  -Mines,  Work  in,  9-13. 
Science,  Requirements  in,  9. 
Senior  Year,  Studies  in,  23-28. 


Shaft  Sinking,  57. 
Short  Courses,  79,  80. 
Silver  Deposits,  62. 
Silver,  Metallurgy  of,  44. 
Silver  Milling,  67. 
Sophomore  Year,  Studies  in, 
15-18. 

Special  Students,  80-82. 
Special  Students  of  Age  and 

Experience,  80-82. 
Students,  Special,  7. 
Steel,  Metallurgy  of,  44. 
Strikes,  58. 

Studies  Available  for  Degrees, 
14-30. 

Studies  in  Summer  Vacation, 
15,  18,  23,  27,  28,  30. 

Summer  Vacation,  Studies  in, 
15,  18,  23,  27,  28,  30. 

Superintendents,  12, 13. 

Surveying,  see  Mining  Surveying, 
65,  66. 

Terra  Cotta,  31-37. 
Thesis,  76. 
Tiles,  31-37. 
Timbering,  55,  57,  58. 
Tin  Deposits,  63. 

United  States,  Geology  of,  39. 
United  States,  Mineralogy  of,  52. 
United  States,  Ore  Deposits  of,  61. 

Vacation,  Studies  in  Summer, 

15,  18,  23,  27,  28,  30. 
Valuation  of  Mines,  57,  58. 
Ventilation,  55-58. 
Volcanoes,  38. 


Water  Supplies,  62. 

Zinc  Deposits,  (ill. 
Zinc,  Metallurgy  of,  44. 
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